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THE OFFER TO BUILD THE PANAMA CANAL BY 


CONTRACT. 
Among the subiects that will form the subject of dis- 
cussiew Dy the board of engineers that are now en- 


gaged in deciding what type of canal shall be built at 
Panama, one of the most important is the proposal 
that was made by Mr. Lindon W. Bates, of this city, 
to build the whole Panama Canal by contract. We have 
already referred in previous issues to Mr. Bates’s plans 
for excavating the canal; and it is upon these plans 
that this engineer is prepared to put in a bid, and give 
an adequate bond to the government, for the completion 
of this stupendous work within contract time. The 
proposal is made in a three-fold form, and it includes 
plans for three different methods of constructing the 
canal: one with a 9614-foot level, another with a 621- 
foot level, and a third with a 26%-foot level. Mr. 
Bates's proposal differs radically from any that have yet 
been proposed, either by the French company or by any 
of the subsequent commissions and boards that have 
investigated the problem. Briefly stated, it involves 
the substitution of large, artificially-formed lakes, 
rendered navigable by dredging, in place of consider- 
able sections of the canal as originally planned. The 
two most important of these lakes would be located 
at the terminals of the canal, and would open directly 
into the ocean by means of locks. Mr. Bates claims that 
the formation of these two lakes would greatly im- 
prove the sanitary condition of the canal zone, by 
substituting large bodies of fresh water in place of the 
existing swamps. A further advantage is claimed from 
the fact that the character of the dams to be built and 
their location is conducive to more rapid work than can 
be done under most of the existing plans, while the 
speed of transit of vessels through the canal would be 
greatly increased by the more direct course that can be 
sailed through the lakes, and the general reduction of 
curvature. Mr. Bates estimates that the comparative 
cost and time for completion of the three types of canal 
would be as follows: For a canal with a 26%-foot level, 
$135,000,000 and nine years’ time; for a canal with a 
6214-foot level, $125,000,000 and eigl.t years’ time; while 
for a 9614-foot level canal, seven years would be re- 
quired and a total expenditure of $111,500,000. These 
estimates are for the engineering and construction 
work, pure and simple, and do not include the cost of 
government administration, sanitation, or policing. 
Judging from the great success which has attended 
the construction of our railroads, and the more costly 
of our engineering works, there can be little doubt 
that the canal could be built more expeditiously and 
more cheaply under the contract system than by any 
other; and we cannot but think that if any responsible 
contractor, having a wide range of experience in work 
of this general character, can be found, who can com- 
mand the financial backing and give to the government 
adequate bonds for the completion of the work, it would 
be best for the interests of the country to let the work 
by contract, and if possible, in a single contract. We 
have recently had proof in the city of New York of the 
excellent results that follow from placing these great 
engineering works in the hand of one single qualified 
man. We refer to the successful completion by Mr. 
McDonald of the $35,000,000 contract for the New York 
Subway, within the contract date set for completion. 
We give this opinion without any reference to the 
particular plan offered by Mr. Bates or any other en- 
gineer. The present board will decide once and for all 
what type of canal shall be built; but when their 
opinion has been delivered, the next important question 
will be as to by whom and by what system of manage- 
ment this enormous work shall be put through. We 
believe that the interests of the country and of the 
canal would be best served by letting the whole work 
by contract, in a single contract, if possible, subject to 
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the oversight and final arbitrament of the engineer- 
ing staff, and leaving the general administration, 
the sanitation, and the policing of the canal zone in the 
hands of the government, and preferably of the War 
Department. 
Oo +O Oe 
THE SUEZ CANAL EXPLOSION. 

Details have come to hand of the methods adopted 
when the steamship “Chatham,” which recently sank in 
the Suez Canal with a load of dynamite on board, was 
removed by blowing up the vessel. Some curiosity has 
been expressed as to the way in which the detonation 
of this large amount of high explosive was made at 
once certain and safe, and we are indebted to an Egyp- 
tian paper published on the day after the removal of 
the wreck, for an accurate description of the greatest 
explosion of dynamite on record. The steamship “Chat- 
ham,” when it took fire and was scuttled in the Suez 
Canal, had on board about 100 tons of dynamite, as well 
as a supply of detonators. The blowing up of the ship 
was accomplished by means of large mines. each con- 
taining 300 pounds of explosive and fitted with the 
proper electric fuses. One of the mines was placed by 
divers in the hold in which the cases of dynamite had 
been loaded, and the other mine was lowered into the 
hold containing the detonators. Cables were led from 
the mines to the shore, where they were connected to 
two of the telephone wires on the banks of the canal. 
The firing station was located three miles from the sunk- 
en wreck, and after the circuits had been tested by send- 
ing a small current through electric resistance fuses, 
the mines were fired. An enormous column of water and 
debris immediately arose, and ascended continuously 
for five seconds, the estimated height of the column 
being over 1,500 feet. The report of the explosion 
reached the firing point in sixteen seconds after the 
firing key had been depressed, and it was noted that 
the report was not particularly loud. The earth tremor, 
however, was felt almost instantaneously, in fact, 
while the firing key was still depressed. Although half 
a minute after the explosion the greater part of the 
debris had fallen, the air continued for over two min- 
utes to be obscured with what looked like a mist. 
Although telephone wires were torn from the posts 
opposite tne explosion, the blast was not sufficient to 
throw down the posts themselves. The water of the 
canal overflowed the surrounding country for a thou- 
sand yards in every direction, and fragments of the 
ship were distributed over a circle 1,200 yards in 
diameter. The enormous downward thrust of the ex- 
plosion was shown when soundings came to be taken 
over the spot where the ship had lain. Here was found 
a huge hole, 73 feet in depth. This is the greatest 
explosion of dynamite ever recorded, the nearest ap- 
proach to it being the blowing up of Hell Gate in 1876, 
when 50 tons of high explosive was detonated, and the 
accicental explosion some years ago of 30 tons of dyna- 
mite at the port of Lisbon. 

6 0 8 
HIGH VELOCITIES AND GUN EROSION. 

The biggest problem in the development of war ma- 
terial at the present time, is to overcome the terrific 
erosion which burns out the inner tube of our modern 
high-velocity guns. The success of Admiral Togo in 
defeating the enemy by long-range rifle fire has di- 
rected attention more than ever before to the advan- 
tage of high velocity and big guns. There are two 
ways in which the punishing range of the gun can be 
extended; one is by increasing the velocity of the 
projectile, and the other is by increasing its weight. 
The disadvantages of increasing the weight are that 
less ammunition can be carried per gun, and that the 
loading of the gun is Somewhat slower and its rapidity 
of fire is reduced. On the other hand, if the muzzle 
velocity be increased, the same striking energy can be 
developed at the same range without any increase in 
the weight of the projectile, and if a powder contain- 
ing a high percentage of nitroglycerine be employed, 
there need be no serious increase in the weight of the 
charge. The United States government prefers to use 
a powder with less nitroglycerine than is present in 
the English cordite; but although it has succeeded in 
obtaining as high, and a little higher velocities at the 
proving grounds, this result is gained at the cost of 
using a powder charge that is over twice as heavy, 
the cordite charge for a 12-inch gun weighing 141 
pounds, and our nitrocellulose charge weighing for the 
same gun, 390 pounds. 

Nature, however, demands a heavy toll from those 
artillerists who seek to secure greater range by higher 
velocity: for in order to secure high velocity, the 
powder pressures within the gun must be raised to 
such a degree that the corresponding temperature 
plays the Old Harry with the inner tube, the white- 
hot gases melting it away, just as a block of ice is 
melted by a stream of boiling water. Up to a certain 
limit, pressures and temperatures may be raised and 
velocities increased without serious injury to the lin- 
ing of the gun; but above that pcint the inner tube 
begins to deteriorate, the rifling is burnt out, the pro- 
jectile fails to rotate on its axis, and begins to tumble 
end over end in its flight. 
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We do not hesitate to say that to-day the greatest 
problem in the development of artillery is the preven- 
tion of gun erosion. 

There are no great mechanical difficulties to be en- 
countered in getting high velocities. There are to-day 
at Sandy Hook under test by the Board of Ordnance 
of the army, two 6-inch wire-wound guns, each of 
which has shown muzzle velocities far in excess of 
anything that is used either ashore or afloat to-day. 
One of these is a design by Gen. Crozier, the present 
head of the Bureau of Ordnance, and the other is the 
well-known Brown wire-wound gun, the distinguishing 
feature of which is its inner core of laminated steel 
plates. We have before us some of the results that 
have been obtained during the tests of the latter gun 
at Sandy Hook. These include sixty-five rounds fired 
with powder charges of from 32 to 72 pounds, with 
corresponding muzzle velocities of from 1,913 feet per 
second to 3,380 feet per second, and with powder pres- 
sures ranging from 12,274 pounds per square inch to 
43,370 pounds to the square inch. The high velocity 
of 3,123 feet per second was reached in the fourth 
round, and in the rounds from that up to the sixty-fifth 
round the velocities have ranged from 3,200 feet per 
second up to 3,380 feet per second, and most of them 
have been over 3,300 feet per second. We understand 
that structurally the gun has shown no signs of weak- 
ness whatever; and the indications are that, were it 
not for the erosion troubles, the pressures could be 
carried up to 3,500 feet per second, and the gun would 
prove to be perfectly well able to carry these velocities 
in service. Unfortunately, in both this gun and the 
Crozier gun, which has been tested simultaneously 
with it, that universal enemy of the artillerist, ero- 
sion, is getting in its destructive work. Thus we are 
once more reminded that the question of the ultimate 
practicable velocities of our guns is a question for the 
chemist, the metallurgist, and the powder expert to 
determine. We are squarely up against the fact that 
our steel makers cannot provide an inner tube that 
will endure the terrific heat engendered by modern 
smokeless powders. Furthermore, our artillerists ad- 
mit that they do not know what is the exact explana- 
tion of erosion, whether the action is mechanical or 
chemical, or both. This is a field that will well repay 
investigation. The remedy may be found in the pro- 
jectile, or in the tube or liner, or in the powder; but 
probably a careful study of the question of proper 
obturation will give the quickest solution of. the diffi- 
culty. 

——_——_as~+4- 
THE ELECTRICAL VALUE OF WIND POWER. 

The electrical utilization of wind power has obtained 
considerable popularity in Europe, and for several years 
now the Danish government has been conducting a se- 
ries of experiments with windmills, to ascertain the 
relative amount of electrical power that can be gener- 
ated thereby. In this country similar experimental 
tests have been tried, and although the instances are 
not numerous and are somewhat isolated, the data fur- 
nished indicate a useful future for this form of prime 
mover. This is particularly true of the agricultural 
regions of the West, where innumerable windmills have 
been constructed in the past ten years for irrigating 
purposes. The question of harnessing these windmills 
to motors for the generation of electric light, and even 
power, is likely to receive the attention of the farmers 
within the next few years. 

Probably one of the first experimental efforts made 
to utilize wind power for generating electricity was 
that of Dr. Charles F. Brush, the inventor and pioneer 
in electrical experiments, who installed a windmill plant 
at. his home in Cleveland in 1889, to light his house and 
laboratory. This windmill generating station is in 
use to-day, and during its sixteen years of operation, 
has furnished an excellent example of what may be 
expected of windmill motors in that section of the 
country. The fact that the wind power and variation 
differ considerably in the several States should be taken 
into consideration, and the value of this form of prime 
mover may prove more profitable in one section than 
another. The constant or average wind velocity for the 
year must be considered, rather than for a month or 
season. 

The simplicity of the windmill generating plant is 
one of its chief features. In Dr. Brush’s plant the dy- 
namo is connected by pulleys, so that fifty revolutions 
are made to every one of the windmill, and the normal 
speed of the former is 500 revolutions a minute. In 
an ordinary wind with a velocity of 8 miles an hour this 
windmill works the dynamo to its normal speed, de- 
veloping a load of 12,000 watts. Unfortunately, how- 
ever, a wind velocity of 8 miles an hour cannot be de- 
pended upon steadily in the vicinity of Cleveland, and a 
storage battery is necessary for equitable operation. 
The average wind velocity for the United States is 
given at 8 miles an hour, but in many parts of the coun- 
try a velocity of only 4 and 5 miles is maintained 
throughout the summer. The dynamo of the Cleveland 
plant is arranged to be automatically put into operation 
at 330 revolutions per minute. The working circuit 
opens automatically at 70 velts and closes at 75 volts. 
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In the basement of the house twelve batteries of 34 
cells each are installed, and these are charged and dis- 
charged in parallel. With each having a capacity of 
100 ampere-hours, it is possible to light 100 16-candle- 
power incandescent lamps. The successful working of 
this plant for lighting the house and laboratory has 
demonstrated the value of a windmill generating set for 
light loads. 

The question of the general construction of the wind- 
mill itself has been the subject of considerable experi- 
ment. In this respect the Danish experts reached the 
conclusion that a curved wing would develop nearly 
twice as much power as the plane wing. This is better 
stated thus in figures: While the maximum power 
obtained from a curved wing was 108 gramme-meters 
per second per square meter of surface, the power ob- 
tained from a plane wing was only 42 gramme meters. 
Grooved wings gave power equal to curved wings, and 
this form of windmill wing has been used ever since 
in all of the Danish tests. Four wings make the most 
convenient form of windmill in use, and a constant pro- 
portion between the length and width of the wings gives 
the highest results. Thus, to secure the most satisfac- 
tory surface area, the width of each wing should be 
from one-fourth to one-fifth the length, and the greatest 
width should be about three times as great as the nar- 
rowest part. The greatest width of the wing is placed 
in front, so that the wind is caught and carried toward 
the center, where it finds ready space for its escape. In 
such a windmill the tip of the wing should develop a 
speed 2.43 times that of the wind when working. The 
windmill plant at Wittkeil, in Schleswig, has demon- 
$trated certain facts that carry out the foregoing state- 
ments. In this case the windmill has an enormous wind 
surface. 
and an efiective wing space of nearly 1,000 square feet 
is presented to the wind. The windmill develops 30 
horse-power with a normal speed of eleven revolutions 
per minute. It operates a shunt dynamo that makes 
700 revolutions per minute, and develops 160 volts and 
120 amperes. This full load is developed when the 
wind is blowing at the rate of about 8 miles per hour. 
The windmill furnishes electricity to light the town of 
Wittkeil, and small motorS und lamps are connected to 
the storage battery, which maintains a voltage of 119. 
The battery has a capacity of 66,000 watt-hours. This 
plant has proved so satisfactory that it is being en- 
larged, and as a permanent lighting station it is likely 
to prove of unusual importance in the development of 
modern electricity by windmills. 

In the adaptation of the windmill generating plant 
to commercial purposes in this country, experiments 
have taken some peculiar forms. In order to eliminate 
the storage battery, the windmill must be able to store 
up its energy in some other way. A number of methods 
to do this have been suggesced. At present the extra 
cost of constructing the storage battery makes the in- 
iiial cost of the plant more expensive than the first 
cost of an oil or steam-driven plant. After the first 
installation the cost of operation is very little, and if 
it were not for the constant oversight required of the 
storage battery, the plant would work entirely without 
any watchman. The storage battery requires the at- 
tention more or less of an electrical expert, and the 
labor question enters into the problem of operation. By 
eliminating the storage battery, the cost of installation, 
the repair items, renewals, and the labor item would 
all be reduced. One patent tested in this country was 
to utilize a compressed-air plant in connection with the 
windmill. The dynamo is direct-connected to the air 
compressor, and the power thus stored up could then be 
utilized as needed. But in this case the extra amount 
of mechanism increases the cost of installation even 
more than the storage battery. The compressor, more- 
over, requires pretty constant watching, and the wind- 
mill generator thus approaches no nearer the self-regu- 
lating and operating machine than before. 

Another method has been employed, which appears 
to contain some possibilities for the Western farmers, 
where windmills are already in use for pumping water 
for irrigating purposes. By means of storage tanks, 
the windmill pumps the water to a great height, and 
then the pressure developed by the falling water is 
utilized for driving a water turbine or wheel. In this 
case the dynamo is driven very much like any hydrau- 
lic generating plant, and ordinary motors and generat- 
ing sets could be adapted to the work. The turbo-gen- 
erating method of utilizing the windmill for electrical 
development would require nearly as much expense for 
initiai installation as any of the other methods, but 
once in working order it would prove purely automatic 
and self-regulating. The great size of the tank re- 
quired to develop sufficient horse-power to operate the 
generators is one of the drawbacks to this system. The 
loss of efficiency would be quite considerable, and the 
ordinary windmill now in use for electrical generation 
would have to be increased in size or supplemented by 
several others. Such a storage tank would, moreover, 
have to be large enough to hold sufficient water to 
run the turbo-generators for at least eight or ten hours 
consecutively. Even then the plant might be put out 
ef werk for ten hours or more through the failure of 


The diameter of the windmill is about 40 feet, 
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the wind. All would depend upon the average velocity 
of the wind in the region where the plant was in- 
stalled. The storage of water by means of windmills 
in reservoirs on the hillsides has been suggested, thus 
furnishing an artificial supply of water for hydraulic 
purposes. In this case a sufficient number of windmills 
might be installed to pump the water in a huge reser- 
voir that would never be exhausted. The results of such 
an experiment would certainly prove of interest to en- 
gineers, but it is somewhat doubtful if the returns 
would pay for the heavy outlay of funds for the wind- 
mills and the storage reservoir. Yet despite these many 
serious drawbacks to windmill electrical engineering, 
it is quite apparent that in the course of time the power 
of the wind will be used more and more for developing 
electricity, and with new mechanical methods better re- 
sults are bound to follow. 
—_— ol + OO 


ANOTHER NORTH POLE BALLOON EXPEDITION. 

According to a notice in the Vossische.Zeitung, Mar- 
cillac contemplates taking a trip to the North Pole by 
balloon, similar to that of the unfortunate Andrée. As 
a safeguard against such accidents as befell the latter, 
Marcillac intends to carry with him a wireless tele- 
graph apparatus by means of which the balloon will 
be kept in permanent connection with the starting 
station. 

As regards the technical particulars of the Marcillac 
scheme, it may be said that the balloon is to be pro- 
vided with an electromotor capable of evolving driv- 
ing power during 200 hours, which would be intended 
either to drive the balloon in the case of weak winds, 
or to impart to it a course different from the direction 
of the wind. The balloon is to receive from 5,000 to 
2,000 cubic meters of gas, supplied by a novel appar- 
atus in the car. Several instruments have been con- 
structed by Marcillac especially for this expedition— 
for instance, an amenoscope for investigating the air 
currents; a velometer for measuring the speed of the 
balloon; a horn intended to give acoustical signals; 
and finally, what he calls a “thermogen,” viz., a spe- 
cial device for counteracting the influence of the polar 
cold on the gas of the balloon. 

Spitzbergen is to be chosen as starting-point. as in 
the case of the Andrée expedition. The cost of this 
trip is estimated at 90,000 francs, while that of the 
Andrée expedition was about double the above amount. 

+ 8 
THE PREVENTION OF “COLDS.” 

Now that the season for “colds,” coughs and neural- 
gic pains is with us, the careful man is on the look- 
cut for such preventive measures as will guard him 
against the “eager and nipping air” that may prepare 
the way for a winter’s sickness. It is the proper adapt- 
ation to his environment that must settle the question 
of his immunity against the ever threatening weather 
ailments. 

With the changeable climate of our northern lati- 
tudes the task is often a difficult one. Thus a sudden 
drop in temperature is often followed by a veritable 
epidemic of catarrhal troubles. 

The ordinary phenomenon of a “cold” is explaimed 
by a rapid cooling of the surface whereby the super- 
ficial circulation is temporarily arrested and internal 
congestions are produced. The primary effect is gener- 
ally upon the mucous membranes of the nose, throat, 
and upper air passages. In consequence of this revul- 
sion chilliness, lassitude, headache, sneezing and cough 
follow in turn, and the patient becomes generally mis- 
erable. Then, when it is too late, he doubts his resist- 
ing powers against draughts, cold rooms, undue ex- 
posure and the like, and is ready to resign himself to 
the coddling process for the remainder of the winter. 
Strange as it may appear, it is this misguided careful- 
ness that explains most of the chronic catarrhs of the 
season. 

First on the list of such causative agencies are our 
overheated and_ ill-ventilated apartments. Eminent 
medical eauthorities maintain that the sudden change 
from an overwarmed room to the cold air outside has 
more*to do with the production of “colds” than all 
other supposed agencies combined. The air passages, 
after having been dried, and, so to speak, baked in our 
living rooms, are not only peculjarly sensitive to cold, 
but are in a condition least liable to resist the influ- 
ences of the change. 

The same principle might apply to overheating the 
body by too much clothing and enfeebling the skin by 
confined perspiration. The exact contrary condition 
results from inurement to low temperature and the 
creation of a habit of natural resistance. The man who 


-is accustomed to bare his throat to the blast never 
‘suffers from tonsilitis, and the one who is used to the 


cold morning plunge never knows a shiver, even in 
zero weather. The real moral is to face the cold with 
a bold front, to conquer rather than to shrink from it 
and be overcome in the end. The hardened man makes 
his skin an ever-ready adjuster to all variations of 
temperature. The feebler one can approach such a 
state of protection and may in the end equal it. 

A like principle applies to exercise. With ordinary 
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garments the well individual never suffers from cold 
while in motion, but the one who sits or lies in a cold 
room or in a draught from open door or window is, 
sure to become a victim of his indiscretion. 

These are simple enough rules in themselves, but 
few think of applying them to individual needs until 
reminded of their lost opportunities. 

The worst of all is that a “cold” taken in early win- 
ter is apt to linger and thus prepare the system for 
even more distressing ailments. The very lack of vital 
resistance that invites the first attack of catarrh is apt 
to intensify the predisposition to subsequent colds. 
This in a great measure explains the prevalence of 
pneumonia during the inclement season. The microbe 
never attacks a healthy membrane, but lies in wait 
for the local debilitation which furnishes the soil for 
the seed. 

No more forcible-argument could be used in favor of 
preventive measures eagainst the slightest respiratory 
trouble that may show itself at this time. Nothing 
lowers the vital resistance against all winter diseases 
more than the initiative and apparently insignificant 
“cold.”—N. Y. Herald. 
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SCIENCE NOTES. 

An important item in the extension of the work of 
the Bureau of Chemistry has been the establishment of 
inspection for imported food products. As a result 
food products imported to this country have been great- 
ly improved. In former years the United States was 
regarded as the dumping ground for the refuse teas of 
the commerce of the world. Many years ago, in order 
to overcome this evil, a system of inspection of im- 
ported teas was established and has since been main- 
tained. Under the beneficent working of this system 
Americans are now certain of being able to purchase 
pure and wholesome tea, since it is almost impossible 
for spurious and adulterated teas to find their way into 
this country. Congress has.now extended this system 
of inspection to all foods, beverages, and condiments 
imported into the United States. There is every reason 
to believe that when this system is thoroughly estab- 
lished an improved condition comparable to that which 
has taken place in teas may be anticipated. 


The bactericidal effect of wall-paints has been studied 
ately by Dr. Beaufils (see Revue Générale des Sciences) 
according to the following method: A layer of paint 
having been spread out on wooden boards or glass 
plates, a culture of microbes was placed on this layer 
after being dried, and the plate thus prepared was Kept 
in the laboratory protected against dust. At regular 
intervals some microbe colonies were removed and 
spread out on an appropriate medium or used in inocu- 
lating animals. An unpainted check-plate served to 
ascertain the action exerted by the paint on the vital- 
ity and virulence of the microbes, this action being 
shown generally to be distinctly bactericidal while 
varying according to the nature of the painting. The 
colors of enameled porcelain are for instance found to 
be much more active than oil colors, especially in 
regard to the bacillus of tuberculosis. The fact that 
these paints exert a constraining action on the latter 
bacillus would seem to be the most important practical 
result of these researches. 


When chloride of silver is exposed to sunlight it as- 
sumes a violet tint and gives off chlorine. A chemical 
change thus occurs, and the change of color must be at- 
tributed to the formation of a new compound. But 
there seems tc be a great difference of opinion as to 
the nature of this effect. D. Tommasi, in taking up 
the question, considers that the chloride of silver, under 
the influence of the rays, undergoes a partial decom- 
position which is proportional to the surface, the ex- 
posure, and strength of the light. A very small quantity 
of silver chloride is transformed into Ag.Cl or Ag,Cl, 
(this chloride has been directly obtained by Von Bibra) 
which is finally decomposed jnto silver and chlorine by 
a long exposure to the sun, so that the violet chloride 
of silver contains variable quantities of Ag Cl and the 
two chlorides mentioned above, and also metallic silver. 
As there are some differences of opinion as to many of 
the properties of silver chloride, M. Tommasi under- 
took the study of these properties, and gives the fol- 
lowing results. The white chloride of silver when ex- 
posed to the sun in a glass-stoppered flask containing 
water saturated with cnlorine, in a short time acquires 
a slight violet tint which does not become any darker 
on a long exposure. Here a state of equilibrium is 
formed between the action of the light upon the white 
chloride and the action of the chlorine upon the violet 
chloride, which has the effect of preventing the light 
from blackening the white chloride, and the chlorine 
to bleach the violet chloride. Again, dried white chlor- 
ide in a sealed glass tube becomes violet when exposed 
to the sun and becomes white again when the tube is 
placed in the dark. When the dry violet salt is shaken 
with chlorine water in the dark, it whitens in a short 
time. He also finds that when the violet chloride is 
boiled with nitric acid, it is not bleached. Bromide of 
silver acts in an analogous manner, but the iodide is 
not affected by exposure tothe sun, —s_—=w 
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THE VISITING BRITISH FLEET. 

The presence of a British squadron of six armored 
cruisers in American waters under the command of 
Prince Louis of Battenberg has been marked by a 
round of festivities and social functions, that were in- 
tended as a national response to the special courtesies 
extended to the United States warships whenever they 
are in English ports. Unquestionably, the most strik- 
ing feature of the visit was the imposing spectacle pre- 
sented by the presence of this squadron and of the 
second and fourth divisions of the United States North 
Atlantic fleet in the North River, where the vessels 
were anchored in a long line, which stretched from 
opposite Grant’s Tomb to opposite Fifty-second Street, 
a distance of over two and a half miles. In the line as 
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“Cornwall,” “Essex,” ‘Bedford,’ and ‘‘Cumberland.” 

The ships of the visiting squadron possess particular 
interest, because of the fact that they represent some 
of the very latest ships that have been put into com- 
mission in the British navy, and for the reason that 
the flagship invites comparison with our armored cruis- 
ers of the “Pennsylvania,” class, which were anchored 
a mile or so further upstream. The ‘Drake’ is one of 
four armored cruisers built in 1901, the others being 
the “King Alfred,’ “Leviathan,” and the “Good Hope.” 
All four of the vessels showed excellent speed on their 
trials, exceeding 23 knots an hour, while the “Drake” 
itself, after being fitted with new propellers, made for 
several hours a speed of 24.1 knots an hour, which con- 
stitutes her the fastest armored warship afloat to-day. 
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vania”: but we prefer the method of protection adopted 
for the “Pennsylvania,” inasmuch as the guns on the 
gun deck are mounted within a continuous wall of 
armor, whereas on the “Drake” these guns are pro- 
tected by isolated casemates. 

It is interesting, just here, to compare the armored 
cruiser classes of later design now under construction 
for the respective navies. The United States has four 
vessels of the ‘‘Washington” class, which, with practi- 
cally the same protection as the ‘‘Pennsylvania”’ class, 
are armed with four 10-inch and sixteen 6-inch guns, 
the displacement of the ships being 14,500 tons, and 
the speed 22 knots. These ships may be compared with 
the British ‘‘Warrior’’ class, of 138,500 tons and 22 
knots estimated speed, which are to carry six 9.2-inch 





Horse Power, 22,680. Speed, 23.6 knots, 


Maximum Coal Supply, 1,600 tons. Armor? Belt, 4 inches; gun positions, 5 inches. 


Armament: Fourteen 6-inch; ten 


3-inch; eleven smailer guns. Torpedo Tubes, 2 submerged. Complement, 678. 


Armored Cruiser “ Berwick.” 
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Displacement, 14,100 tons. _ Horce Power, 31,450. Speed, 24.1 knots. Waximum Coal Supply, 2.500 tons. 
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Armor: Belt,6 inches; gun positions, 6 inches. 


Also “Cornwall,” “ Essex,” ‘“ Bedford,” and “ Cumberland.” 


Armament: Two9.2-inch ; sixteen 


6-inch rapid-fire ; twelve 3-inch rapid fire. Torpedo Tubes, 2. Complement, 900. 
Armored Cruiser “Drake.” Flagship of the Visiting British Squadron. 


thus formed were eighteen battleships and armored 
cruisers, practically all of them of modern construction, 
and most of them embodying the latest ideas of arma- 
ment and armor protection that prevailed at the open- 
ing of the late Russo-Japanese war. At the head of the 
American line, opposite Grant’s Tomb, were four of the 
six handsome vessels of our latest armored cruiser 
class, the ‘‘Marvland,” ‘Colorado,’ ‘Pennsylvania,” 
and “West Virginia.’ Then followed eight battleships: 
“Massachusetts,” “Iowa,” “Illinois,” ‘Alabama,’ ‘‘Ken- 
tucky,”” ‘“‘Kearsarge,’ “Missouri,” .and ‘Maine,’ the 
“Maine” being the flagship of Admiral Robley D. 
Evans. Immediately astern of the ‘Maine’ was 
H. M. S. “Drake,” the flagship of Prince Louis of Bat- 
tenberg, and astern of her were five identical armored 
cruisers of the “County” class, namely, the ‘Berwick,’ 
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Her dimensions are length 500 feet, 71 feet beam, and 
26 feet draft; and as these dimensions are so nearly 
these of the four United States armored cruisers an- 
chored in the same line, a comparison is of consider- 
able interest. The “Pennsylvania” is 502 feet long by 
70 feet broad, with a draft of 2614 feet. The “Drake” 
displaces 14,100 tons, as against 13,400 tons for the 
“Pennsylvania.” The armor protection of the “Drake” 
is superior, as she carries 2,700 tons against 2,219 
tons for the “Pennsylvania.” The “Pennsylvania” 
Showed 22.4 knots for 27,750 horse-power against 
24.1 knots for 31,450 horse-power developed on the 
“Drake.” In a comparison of armament the ad- 
vantage lies somewhat with the “Drake” with two 
9.2-inch guns and sixteen 6-inch guns against four 
8-inch uns and fourteen 6-inch guns on the ‘‘Pennsy]l- 


guns and four 7.5-inch guns. It is noticeable that the 
contract horse-power has been reduced from 30,000 in 
the “Drake” class to 23,500 in the ‘Warrior’ class, the 
speed and the horse-power being about the same as that 
called for in our own “Washington” and “Tennessee.” 

The five cruisers moored astern of the ‘“Drake’’ be- 
long to a class of ten ships known as the “County” 
class. The whole ten have been completed, and have 
had their trials and are now in commission. The ves- 
sels with which they are most nearly comparable in 
our own navy are the semi-armored cruisers “Charles- 
ton,’ “Milwaukee,” and “St. Louis,” and the reader 
can compare these vessels for himself by means of the 
accompanying table. Taking the “Berwick” for her 
class, her dimensions are length 440 feet, beam 66 feet. 

(Continued on page 399.) 
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THE LONG ISLAND RAILROAD ELECTRIFIED. 
BY A. FREDERICK COLLINS, 
The gigantic undertaking of converting the Long 
Island Railroad from a system using steam to an elec- 















Two Portable Sub-Stations and Shelter 
House for Same. 


trically-operated one marks the beginning 
of a new era in transportation in this coun- 
try, for it is the first time in the history 
of railways and electricity that the feat has 
been accomplished. Quite true it is that 
the New York Central will exceed it in mag- 
nitude, but it will be at least two years before 
the work now going on will be completed, 
while the steam locomotive has already 
given way to the electric motor car on a 
large section of the first-named railroad, the 
inauguration having just taken place. 

At the present time there is in operation 
a total mileage, when reduced to a single- 
track basis, of 97.5, and this is divided among 
the routes between Flatbush Avenue, Brook- 
Ivn. and the Belmont race track; between 
Ozone Park and Rockaway Park, and _ be- 
tween Jamaica and Springfield Junction. During the 
next few months other portions of the road, or spe- 
cifically, from Hammel to Springfield Junction, will 
be Similarly electrified, while the line from Jong Islaud 





Long Island City Power Station and Huge Gantry Crane 


for Loading Coal from Barges. 
—_ Soars 





Steel and Concrete House for Housing Two Portable Sub-Stations. 
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City to Port Washington, and a short feeder from 
Whitestone Landing to Whitestone Junction, will be 
ready within a year and a half. 

The progress and extensions of the electrification of 


* 


the Long Island Railroad may be seen by referring to 
the map shown on page 398, and its inspection will serve 
to indicate in a measure the complicated nature of the 
traffic involved; thus there are two important termin- 
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ais in the Borough of Brooklyn, and the roads leading 
from these form a network of lines over which there 
is conducted a heavy through us well as a suburban 
service. The Flatbush terminal connects directly with 
the Brooklyn Rapid Transit elevated lines, 
and these in turn lead to the Brooklyn 
Bridge and the Broadway Ferry. When the 
subway and tunnels are completed by the In- 
terborough Rapid Transit Company, under 
the East River from the Battery in the Bor- 
ough of Manhattan to Flatbush and Atlantic 
Avenues, Brooklyn, the new electric road 
will also connect with them, so that passen- 
gers arriving at the Flatbush Avenue ter- 
minal from points on Long Island will be 
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View of Trunk Transmission Line Between Long Island City and Woodhaven Junction, Showing Latticed 
Steel Poles. 
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Manhattan's financial district. 
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View of Engine Room Floor, Showing 7.500-Horse-Power Steam Turbines Direct Connected 


to 5,500-Kilowatt Generators. 
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ELECTRIFYING OF THE LONG ISLAND RAILROAD. 





One of the New All-Steel Motor Cars. 
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Avenue line trains are not only run from the su- 
burban towns on either shore of Long Island, but 
a large local business is also done in carrying passen- 
gers from Flatbush Avenue to Jamaica, besides a 
heavy excursion traffic to Rockaway Beach and to the 
racc courses at Aqueduct, Metropolitan, and Belmont 
tracks. When the Pennsylvania Railroad Company 
completes its elaborate plans, another extension of the 
electric service will probably be found necessary; but 
With the Long Island’s great project finished, it will 
be an easy matter, compared with the present change 
from steam to electricity, to equip as much of the re- 
maining road as may seem desirable. 

The current for operating the trains of the entire 
system is generated at the new power house on the 
water side at Long Island City, consequently it is lo- 
cated at a point on what may be termed the circum- 
ference of the network of lines which it is to feed: 
however, it is intended that power shall be furnished 
from the central station for operating the trains under 
the East and North Rivers when the Pennsylvania 
terminal and tunneis are done, and this will bring the 
power house a little nearer the geographical center 
of the entire combination of lines as contemplated in 
the present scheme of these two great railways, while 
from the standpoint of the distribution of its energy, 
it will approximate very closely its center. 

The chief feature of the power house installation is 
a double tier of thirty-two boilers, each of which de- 
velops 520 horse-power, while space is reserved for six- 
teen more of the same size. Immediately over the 
boiler room are the coal bunkers, and these have a 
capacity of 7,000 tons; coal is brought up alongside the 
building on barges, when it is conveyed 110 feet to the 
top by a large gantry crane carrying an automatic 
scoop bucket holding 3,000 pounds. The coal is then 
automatically broken, cleansed, and weighed, when it 
is ready for the boilers, to which it is 
conveyed and fed by automatic stokers. 
In the engine room there are three West- 
inghouse-Parsons steam turbines, having 
a capacity of 5,500 kilowatts, while am- 
ple room is provided for increasing the 
number of units when the entire system 
is electrified. The turbines are direct 
connected to three-phase alternating-cur- 
rent generators, and these deliver the 
electrical energy to the transmission 
lines at 11,000 velts. From the high- 
tension lines the current is distributed 
to the sub-stations, of which there are 
five located at convenient places. The 
transmission cables are carried through- 
out the system in three different ways. 
They are either carried underground in , 
conduits, or they are suspended on steel < 
poles, while on other routes the distri- +¢ 
bution is by the third rail. 

Starting at the power house, the high- 
voltage lines are laid in conduits, and 
by this means are taken underground 
through Long Island City until the yards 
of the railroad are reached, when they 
are permitted to emerge, and from this 
point on, north to south, that is to Wood- 
haven Junction and thence beyond to Beach Channel, 
they are strung overuead on latticed steel poles, as 
shown in the illustrations. At Woodhaven Junction 
there is located a sub-tation, and from this point 
the transmission lines radiate to the east and west, 
running in the first instance to Flatbush Avenue ter- 
minal, and in the last to Dunton; in this case the 
cables are laid in conduits, as are those from Beach 
Channel to Hammel. The high-tension lines from 
Dunton to Belmont.race track and from Rockaway 
Junction to Springfield Junction are suspended on steel 
poles, the latter wherever utilized being mounted on 
concrete foundations. 

At the different sub-stations the high-voltage alter- 
nating current is cotrverted into a direct current of 
600 volts by static transformers and rotary converters. 
It will not be necessary to enter into the details of the 
sub-station equipments; suffice it to say that they repre- 
sent the most advanced construction. . 


A novel feature of much importance is the introduc- 


tion of portalle sub-stations; each of these comprises 
a steel car of the usual design fitted with three static 
or alternating-current transformers and a 1,000-kilo- 
watt rotary converter. These movable units have sev- 
eral uses, the principal ones being to augment the ca- 
Sacity of the stationary sub-stations, and to maintain 
the potential at any point where the traffic might be- 
come spasmodically heavy, as it often does at the dif- 
ferent race tracks. 

The railway equipment is of standard third-rail con- 
struction, the rolling stock being similar to and capable 
of being interchanged with those of existing elevated 
and subway lines, as well as the Pennsylvania surface 
and tunnel lines now under construction. Since the 
Long Island Railway is a third-rail system, and at the 


same time a surface road, it is obvious that the feeder - 


rail must be well protected, so that pedestrians can 
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‘feet along the line. 


‘route for which they are primarily intended. 
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not by any possible chance come in contact with it. 
The third rail is laid 27 inches from the gage line of 
ihe track to its center line, the top of the rail project- 
ing 3.5 inches above the top of the track, this arrange- 
ment being standard with the roads previously men- 
tioned. At given intervals sleepers extend beyond the 
track, and the rail is sustained in its position by 
vitrified clay insulators. 

The rail is covered its entire length, except where it 
passes over grade crossings and in front df stations, 
by a wooden plank that is supported about 4 inches 
above it by wooden uprights that are placed outside the 
rail. At the crossings, but well within the line of 
protecting fences which inclose the entire right of 
way, the third rail terminates in a broad sloping shoe, 
the electrical connection being kept intact by a heavy 
insulated wire carried under the street or road, as the 
case may be, in a conduit, making connection with the 
third rail on either side. 

At the present writing the rolling equipment con- 
sists of 150 motor cars, built entirely of steel, and 
these are operated in trains of five cars each. It is the 
intention of the officials, however, to make up.the trains 
of motor and trail or ordinary cars, that is, a five-car 
train will have three motor cars and two trail cars, 
while an eight-car train will consist of five motor cars 
and three trail cars. All the cars are provided with 
the pneumatic multiple unit system of control, and each 
car is fitted with two: motors of 200 horse-power each, 
both the latter being placed on one of the trucks, while 
the other and opposite truck is motorless, The steel 
motor cars were designed by Mr. George Gibbs, chief 
engineer of Electric Traction for the Pennsylvania, 
New York and Long Island railroads. 

Since the cars were designed to be interchangeable 
with those of Manhattan subway and other New York 
and Brooklyn roads, and were yet required to run on 
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MAP SHOWING. THE ELECTRIFIED LINES OF THE LONG ISLAND RAILRCAD. 


the surface over the Long Island route, it was neces- 
sary to provide a ‘special combination platform that 
would be flush with the floor of the car as in the sub- 
way, and to enter or alight at rail level, as over the 
Each 
of the motor cars weighs 83,000 pounds, and can easily 
maintain a speed of 55 miles per hour-if required, or 
at the rate of 25 miles per hour they can keep a sched- 
ule which includes stops of 1.6 miles apart. 

Provision has been made by which the current is 
cut off and the air brakes applied the instant the mo- 
torman’s hand is removed from the controller, and 
this device is an important safety factor, for should 
illness or death overtake him while in charge of a 
train, it would simply stop. To keep the heart of the 
railroad, that is, the power house, in constant touch 
with all its various ramifications, an elaborate system 
of telephony has been installed; the telephones are 
similar in design to those employed by the police of 
New York, and boxes are located at intervals of 2,000 
Besides these precautions against 
accident, a comprehensive installation of the most effi- 
cient type of block signals has been put in. To facili- 
tate the work of inspecting the railway and its various 
subsidiary appliances, two gasoline track automobiles 
are used; these are capable of carrying four men, to- 
gether with all necessary tools and supplies. They are 
powerful enough to make 30 miles per hour, and light 
enough to be lifted from the track by two men. 
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To meet the effects of sea-water on cast-iron piles, 
and for other reasons, it is a common and good prac- 
tice to make the lower lengths of greater thickness— 
say, % inch more—than that sufficient for the upper. 
Occasionally, also, the bottom lengths are filled with 
concrete, which no doubt adds to the length of time 
during which they may be relied upon. 
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Motor Cars in Hungary. 

So far, the trade in motor cars has not acquired any 
great degree of development in Hungary, although 
within quite recent dates a marked upward movement 
has been noted. Hungarian industry is still too imma- 
ture to enable it to supply the public with cars that 
would in any way be capable of competing with for- 
eign builds. Recently a cart and wagon factory at 
Gyor opened an automobile section, and is reported to 
have made an arrangement with a large French firm 
for the supply of all the necessary parts. In addition 
to this, Mr. Rokk Gstvan, an important Hungarian 
industrial, has recently secured an order for the sup- 
ply of light cars to the Hungarian postal authorities. 
Be this as it may, many years will still have to elapse 
ere the means (tools, plant, etc.) at the disposal of 
national industry will be such as to admit of the in- 
auguration of a ‘‘motor car industry” worthy of the 
hame. 

Hitherto, French cars have been most used by the 
Hungarian public; this is due to the fact that the lead- 
ing firms (Peugeot, Delaunay-Belleville, Dietrich, Pan- 
hard-Levassor, Darracq, Bayard-Clément, and _ Dion- 
Bouton) are all well represented at Budapest. 

England, Austria, Germany, Italy, and America, are 
also making great endeavors to create a market in 
Hungary for their cars. An Italian (Turin) firm has 
lately succeeded in placing some of its builds, while 
Germany is doing fairly well with Mercedes cars, due 
to the push and energy of the firm’s representative at 
Budapest, viz., Mr. Arnold Spitz, who has also a branch 
at Vienna. Smart advertising in trade papers has had 
much to do with the popularity of the German Merce- 
des cars. - 

A motor exhibition was held at Budapest last month, 
and exhibits were made by the following firms: French, 
Dion-Bouton; German, Appel-Darracq; and American, 
Oldsmobile. Altogether eighty-eight 
Cars were shown, and thirty-seven of 
these were sold. In spite of the bad 
weather which prevailed the total of 
paying visitors amounted to 40,000 per- 
sons, and there were many others who 
had press, advertising, and other free 
tickets; from this it will be seen that 
the Hungarian public is taking much 
interest in up-to-date means of locomo- 
tion. The bad state of the roads is one 
great drawback to motoring in Hun- 
gary, but that can easily ve overcome. 
All those who are wise will keep their 
eyes on this market; judicious adver- 
tising in papers devoted to cars that 
find their way to Hungary, would bring 
the enterprising speculator just as good 
results as have been secured by Mr. 
Spitz and other smart men who don’t 
mind spending a few dollars. 
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Neuchatel Steam Turbine Plant. 

Neuchatel is an example of a large 
town having a combined steam and hy- 
draulic plant for delivering current. 
The hydraulic station at Pré aux Clées 
became overcharzed, and as no more 
power could be had from the river, it was decided to 
erect a steam plant in the city, on the border of the 
lake. After considering the question of gas engines, it 
was finally decided to employ steam turbines. The 
boilers are of the water-tube pattern, coming from the 
Guillaume Works at Neustadt, and provided - with 
superheaters. The boilers have 250 square yards heat- 
ing surface and the superheaters 70 square yards, the 
latter being placed under the steam dome. A system of 
gates allows the flame to pass through the superheat- 
ers, or Simply through the tubes. Brown-Boveri steam 
turbines of the well-known Swiss make are used here. 
The first one which has been installed has some 300 
horse-power and makes about 3,000 revolutions per 
minute. The speed can be varied ten per cent on each 
side. The dynamo is mounted upon the same base 
and is direct-coupled to the turbine. It is of very 
compact shape, carrying two field coils. The con- 
denser pump is worked by an independent electric 
motor. The steam turbine can be started and set run- 
ning inside of ten minutes. As to the steam consum)p- 
tion, it is estimated at twenty-five pounds of steam, 
dry and saturated at eleven atmospheres per kilowatt 
at full load. The Neuchatel station also contains the 
dynamos which receive the current from the hydraulic 
plant at 3,800 volts and transform it t) low tension 
current for the tramway lines. 
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Blowing wells, sometimes known as breathiig wells, 
are now being investigated by the United Stated Geolog- 
ical Survey. The best-known examples of this type of 
well are found .throughout. Nebraska. The force of the 
air current in one of the Louisiana wells is sufficient to 
keep a man’s hat suspended above it. The cause of such 
phenomena is mainly due to changes in atmospheric 
pressure. 
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THE VISITING BRITISH FLEET. 
(Continued from page 396.) 


COMPARISON OF ARMORED CRUISERS. 




















Pennsyl- 
Drake. | ania. Berwick. | Charleston. 
Length...... 500 f OS ft. |! 440 ft. 428 ft 
oa eure ees 71 ft 7 ft. 66 ft. oan ft 
Draft........ 26 ft. 2614 ft Ave ft. ft 
Displacem't.) 14,100 tons | 13,400 tons 9800 tons 9700 tons 
Horsepower 31,450 27,7 22 21,000 
Speed........ 241 knots | 22.4 knots || 23.6knots | 21.5 knots 
Coal 2500 tons 2000 cons | 1600 tons 1300 tons 
Belt..... ...| 6to3ins, | 6to3kins. | 4to2ins. |+in. partial 
pun poe ion 6todSins. | 64tobirs.| Sto 4 ins. 4 ips, 
( 
eee 2700 tons 2219 tons 1800 tons 854 tons 
2 9.2-in. 8 8-in. 14 6-in. 146-in. 
Gunbs....... 16 6-in. }4 6-in. 10 3-in. 18 8-in. 
14 small 4b small 8 small 34 small 








Torpedo tu’s 2 submerged 2 submerged] 2 submerged 
Complement | 900 882 678 





and draft 241% feet, the displacement being 9,800 tons. 
She carries a belt which extends from the bow to the 
wake of the after barbette, and ranges in thickness 
from 2 inches to 4 inches. Her armored deck is 2 
inches thick, and she has 4 inches of side plating on 
the lower deck amidships, which decreases to 2 inches 
at the bow. The armament of fourteen 6-inch guns is 
carried in two two-gun turrets, one forward and one 
aft, and in ten armored casemates. These vessels have 
all easily maintained 23 knots an hour on trial, and 
they carry a good coal supply. As compared with our 
own “Charleston,” they are better protected, carrying 
about 1,800 tons of armor as against 850 tons, and they 
have a higher speed by about a knot and a half. The 
armament in both cases is about the same, but in each 
case it is not as powerful as it should have been, the 
Japanese armored cruisers like the “Asama,”’ of the 
same displacement, carrying four 8-inch guns and four- 
teen 6-inch, being greatly superior in gun power. The 
British have remedied this weakness in the six later 
ships of the “Devonshire” class, by mounting an arma- 
ment of four 7.5-inch guns and six 6-inch guns, be- 
sides increasing the protection at the water line from 
four to six inches. 
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Analysis of Fertilizers. 


The methods recommended by the International 
Commission are similar to those in use for the deter- 
mination of phosphoric acid and potash. According 
to the Zeitschrift fiir Angewandte Chemie, the commis- 
sion proposes for nitrogen the Kjedahl-Jodlbacier or 
Schloesing-Grandear methods as to nitrates; the dis- 
tillation with magnesia for ammonia, and the Jodl- 
bacier process for total nitrogen in presence of ni- 
trates, and for organic nitrogen in the absence of 
nitrates. In the latter case the operation may be 
also conducted by combustion with soda lime. Fodder 
is to be cut up, broken, sifted, and the following de- 
terminations made: Water: Desiccation at 100 deg. 
C. during three hours for 5 grammes. Crude protein: 
The percentage in nitrogen is to be multiplied by 6.25, 
the Kjedahl method. Assimilable nitrogenized prin- 
ciples: The method of Kuhn is to be applied; the 
gastric juice may be replaced with commercial pep- 
sin. Fats: Exhaustion of 3 grammes of dried matter 
at 95 deg. C. in the stove by means of ether, and weight 
of the residue after evaporation of the solvent. When 
the operation is on the seed-cakes of siccative oils, the 
desiccation is to take place in a current of hydrogen 
or of lighting gas. In case molasses is present, it is 
necessary to first exhaust the water, then dry, and 
finally estimate the fat. Extractive nitrogenized prin- 
ciples: These are to be estimated by difference. Lig- 
neous principles: Three grammes of substance free 
from grease are to be boiled successively with 200 cubic 
centimeters of sulphuric acid (1.25 per cent) and 200 
cubic centimeters soda lve (J.25 per cent). Each boil- 
ing, continued for half an hour, is to be followed by 
washing with boiling water. Ash: Five grammes of 
matter are to be incinerated, the ash analyzed, with a 
determination of the silica, if the percentage appears 
abnormal. 
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The Current Supplement. 


The current SUPPLEMENT, No. 1559, opens with. an 
article on the peat industry of the United States by 
A. Frederick Collins. Charles H. Stevenson writes on 
otter furs. A most thorough discussion of modern tur- 
bine pumps is presented. The paper on the perception 
of the force of gravity by plants is concluded. J. H. 
Morrison presents another installment of his historical 
review of the iron and steel hull steam vessels of the 
United States, selecting as his subject steel shipbuild- 
ing. One of the most notable papers read before the’ 
South African meeting of the British Association for 
the Advancement of Science was a paper by Prof. W. E. 
Ayrton on the distribution of power. This is ab- 
stracted in the current SUPPLEMENT. A. Rigaut pre- 
sents a lucid explanation of Catalysis. The stature of 
man at various epochs {a considered by A. Dastre In a 
thoughtful article. 
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A Letter from the Inventor of the Hargrave 
Kite. 
To the Editor of the ScIENTIFIC AMERICAN: 


The untiring efforts of Prof. Langley and his staff 
in their work on the flying machine cannot be over- 
estimated. No doubt every scrap of experience is safe 
in the archives of the Smithsonian Institution. 

The difficulties encountered are in no way exagger- 
ated, and must steel ithe hearts of those who can fore- 
see the results that shall certainly ensue. 

Plank the dollars, and wire in again while the men 
are around who helped to amass our present stock of 
knowledge. 

Do not worry and be jealous about what particular 
spot on the globe the first machine jumps off. Japan 
or the Argentine is just as likely as Washington, 
D. C. LAW. HARGRAVE. 

Woollahra Point, Sydney, N. S. W., September 29, 
1905. 

Nee 

A Teacher of Physics un **Teaching Physics. 
To the Editor of the ScIENTIFIC AMERICAN: 

In reply to Mr. Perkins’s article on teaching physics, 
printed in your issue of October 21, I should like to 
speak on behalf of the pupils and the teachers. 

Mr. Perkins says that he “set an examination in 
physics based upon a well-known college textbook, 
with questions of a fundamental character, and no 
more difficult than those asked of freshmen who have 
completed the first year’s college course,’ and that 
the results were most discouraging. I infer from the 
article that these questions were for pupils who had 
taken physics in our ordinary secondary’ schools. If 
so, why should the questions be based upon a college 
textbook when such pupils have studied only high- 
school textbooks? And why should they be such as 
are asked of freshmen, when the average high-school 
pupil is two years younger? A number of the sub- 
jects mentioned, such as angular velocity, susceptibil- 
ity, and diffraction gratings, are ordinarily not taught 
at all to high-school pupils, and are not even men- 
tioned in many of the textbooks used; while, for gocd 
reasons, many of the other subjects are merely glanced 
atin passing. At the same time, physics is ordinarily 
taught in the third year in the high schools, and the 
difference between a pupil ready for the fourth year 
in the high school and one ready for the second year 
in college depends not only upon the two years differ- 
ence in age and maturity, but upon the fact that the 
college pupil has had two years more of vigorous 
school training; that one of those years has been per- 
haps his most ambitious year, the freshman year in 
college; that he has been thrown among older persons 
instead of younger; and that physics has occupied one- 
third of his attention instead of one-fourth, as in the 
high school. Furthermore, the freshman taking his 
closing examination is among familiar surroundings, 
is usually answering questions set by one who has 
been his instructor in the subject, and he has just fin- 
ished the course; while the applicant for college ad- 
mission is among strangers, under distracting influ- 
ences, the style of the questions may be unfamiliar, 
the subjects emphasized may have been slighted by 
his own teacher, and his course was finished over a 
year before. 

It may be said that the teacher is at fault, at least 
in not presenting all the subjects mentioned, or in 
presenting them poorly. I am of the opinion that 
neither the average pupil nor the average teacher is 
at fault; but that the fault, if there is one, lies in 
expecting more than nature is ready to give. And I 
am also of the opinion that to demand more than na- 
ture is ready to give is more grievous than to demand 
less; the injury is fully as great and the expense is 
far greater. For some years I have had occasion to 
read and mark thousands of physics examination pa- 
pers, written as a rule by pupils at the end of their 
physics courses, from high schools, parochial schools, 
and preparatory schools. I have written the questions 
myself, and have varied them not only to suit the 
general needs, but as well to test various phases of 
physics teaching; and have also continuously tested 
my own pupils, not only as classes but as individuals. 
I'rom all this the conclusion has been persistently 
forced upon me that the average teacher asks too much 
of his pupils in physics; attempts to cover too many 
subjects or to pursue them too deeply. There is scarce- 
ly a subject mentioned in Mr. Perkins’s article upon 
which I should expect in these examinations to get 
an entirely satisfactory discussion. Can it be that 
these thousands of pupils and the twoscore or more 
of teachers are all inefficient? Many of the subjects 
mentioned are fundamental, yet they are abstruse and 
beyond the clear conception of the pupils, and have 
little practical value. The opinion is slowly gaining 
that it is better to teach that potatoes in boiling 
water will not cook quicker by turning on more ga“ 
than to teach the exact meaning of moment of inertia. 
The one sticks, and is used through life; the other is 
evanescent, and is used only by the specialist, 
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As to the charge of incompetency, I think we wust 
all plead guilty. Not because we have devoted less 
time or energy to preparation than the Latin teacher 
has; but because the subject demands more prepara- 
tion both before and while teaching. The theoretical 
side of the subject is as broad as Latin, and is con- 
stantly changing, while Latin is at rest. At the same 
time the practical side requires the training of a ma- 
chinist, a tinsmith, and an electrician, if no others. 
A thoroughly competent physics teacher should be 
able to do work in any of these lines as well as the 
most competent tradesman, because his work is con- 
stantly under the inspection of his pupils. For these 
reasons we are incompetent. If I were to select a 
year’s work to aid me most in teaching, it would be 
at some trade, although I have had an aggregate of 
four or five years of practical work as a machinist, a 
tinsmith, a stationary engineer, an electrical engineer, 
and a blacksmith. 

But, though in this sense incompetent, yet I think 
the average teacher of physics gives more for his 
salary than the average man in other professions or 
trades, not only because of the preparation required, 
but because of the work actually performed. In Chi- 
cago, the physics teacher receives about the same pay as 
the stone mason. I have worked in armature winding 
departments where some of the winders received more 
than I have ever earned as a teacher, although they 
had no technical knowledge whatever, and I found 
the work much less tiresome than teaching. That 
greater competency should not be expected of the 
ordinary physics teacher under present conditions is 
shown by the fact that many of them can and do re- 
ceive more pay at other work for which they are not 
so well equipped. For some years before teaching I 
earned more than I ever expect to earn as a teacher, 
and that at work which, while it is of great value to 
me as a teacher, yet required no college training, and 
at work to which I could return at any time. 

Therefore, on behalf of the teachers as well as the 
pupils, to the indictment as a whole [ plead not guilty. 

So far as the school authorities are concerned, I 
cannot speak from experience; I can only surmise, as 
a college teacher can only surmise in reference to the 
conditions of high-school teaching. Without ventur- 
ing an opinion as to whether the fault lies with the 
school officials or with the people behind them, I feel 
that improvement would result if teachers were placed 
upon a merit system, and not a time-serving system, 
as fully as in commercial corporations, without a 
maximum salary limit; so that there would be tangi- 
ble inducement for constant exertion and for remain- 
ing in the ranks. And this should extend to a consid- 
eration of work done outside of schools and colleges. 
Again referring to myself (for I feel that one’s own 
experience is about all that is of value in such a dis- 
cussion as this) the work which I have done on the 
farm, in stores, offices, and courts of law, has been 
fully as valuable to me as a teacher of physics as the 
work which I have done in schools and colleges. 
Other things being equal, one who has spent his life 
within the walls of schools and colleges as pupil and 
teacher is surely not as competent to train children 
to fight the battles of life as he who carries the scars 
of the warfare. 

Finally, I do not think that “a disproportionate 
stress is put on the laboratory end.’ The mere fact 
that the average pupil pursues three other studies 
which are book studies only is sufficient warrant for 
homeopathic doses of such study in physics. But, if 
space would permi'. there are many reasons which 
might be mentionec why laboratory work should not 
be lessened, even though the apparatus, the conditions, 
or the teacher may not be perfect. 

E. J. ANDREWS, 
Teacher of Physics, Waller High School 

Chicago, IIl., October 21, 1905. 

en ee a a a aa a ee ee ee ee 
A New Safety Lamp. 

A new form of safety incandescent lamp for use in 
mines has been devised by M. Tommasi. It is intended 
to be used in mines where fire-damp occurs, also in 
powder works and localities which contain inflam- 
mable dust. Incandescent lamps do not always give 
a complete security in such cases. When the globe 
breaks, the filament burns in the air and may throw 
eff glowing particles and also cause sparks which are 
sufficient to give an explos‘on. The new lamp avoids 
all contact of the filament with the air. The incan- 
descent lamp is inclosed in a glass cylinder. The 
lower part of the cylinder is closed by the lamp-socket, 
while the upper part has a cap which contains a 
small stop-cock. The lamp-socket contains a small 
bellows which ~vhen filled out, causes two contacts to 
press together. The filling is done by blowing through 
the stop-cock from a rubber ball. Should the cylinder 
break, the air escapes and the bellows contracts, break- 
ing the electric contact. When the lamp alone breaks, 
the partial vacuum produced within the cylinder also 
causes the bellows to collapse. In either case the cur- 
rent is cut off from the lamp and no damage can be 
done, 
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A VISIT TO THE VOLCANO POAS. 
BY ALBERT RUDIN., 

About twenty-five miles to the northwest of the city 
of San José, the capital of Costa Rica, is the remark- 
able volcano of Poas. This is one of the numerous 
volcanic mountains of the Central Chain, and while 
not the highest among them, is beyond question one 
of the most interesting, picturesque, and easily accessi- 
ble. The degree of activity of the volcano varies from 
time to time, but since last April the frequency and vio- 
lence of the eruptions have largely increased, and 
numbers of them have been clearly observed in San 
José. Although the writer had visited Poas on several 
previous occasions, the recent extreme activity of the 
mountain induced him to make the expedition upon 
which the accompanying photographs were 
taken. 

The journey, starting from Alajuela, can 
be made on foot or on horseback. While 
the first method is much the better thorough: 
ly to enjoy the trip, it will be found very 
trying to those unaccustomed to long jaunts 
of this character, a~ the way is neither short 
nor easy. In fact, it takes about ten hours to 
climb the mountain. For several hours the 
path to the crater leads through cultivated 
fields, and when the end of these is reached 
a further journey of about an hour and a 
half through a forest brings the traveler to 
the potrero, a large clearing in a_ hollow, 
8.160 feet above sea level. This is in all 
probability an old crater, which in the course 
of time has gradually become filled in. <A 
small stream of water possessing a slightly 
sulphurous taste issues from a chain of 
ponds and takes a course to the south 
through the forest. The quantity of sulphur 
in the water. which is quite harmless as a 
beverage, is not too great for the existence 
of animal life. and a species of small toad is 
often found in it. 

After crossing the potrero toward the 
north, the road traverses a second section of 
the forest. In this the humidity is excessive 
and constant the vear around. and it con- 
tains a great number of muddy pools from 
Which a considerable quantity of sulphur- 
eted hydrogen gas (HS) is constantly ris- 
ing. It is a peculiar fact that the presence 
of this gas is limited exclusively to the de- 
scribed locality. and at no other place. not 
even in the crater itself. has its unmistakable odor 
been noted. At an altitude of 8.360 feet, a second 
petrero is crossed. and this is succeeded by a short 
ascent through underbrush. At the end of this short. 
comparatively open climb. the traveler suddenly and 
quite unexpectedly reaches the lip of the crater. and 
With an indefinable sensation of awe and wonder finds 
himself at the very brink of a vast perpendicular-sided 
pit of seemingly recent origin. at the bottom of which 
lies a motionless pool of vellowish water. The sense 
of deadly stillness and desolation is undisturbed by 
any indication of life. The almost vertical walls are 
devoid of even a vestige of plant creation: not a bird 
Wings its way through the air: the surface of the pool 
is without a ripple. and even the human voice sounds 
silange and ineongruous. Suddenly the silence is 
broken by a great and startling underground rumbling. 





The Rise of the Vapor Which Accompanies the Column. 
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and a huge column of a dark-colored liquid is thrown 
to a vast height from a spot near the center of the 
lake. The column ordinarily rises to a height varying 
from 250 to 500 feet. Almost instantly a vast cloud of 
vapor is evolved which surrounds the column and rises 
to an immense height. 

The crater, which is conical in form, has an extreme 
altitude of 8.500 feet above sea level. Its upper diame- 
ter is about 3,200 feet, and its depth about 1,000, while 
the diameter of the lake approximates 1,600. From 
time to time small columns of vapor curl upward from 
various points of its surface, and sometimes the fre- 
quency of these is so great that the entire lake resem- 
bles a boiling caldron. The walls of the crater are less 
steep at the south side, the point at which the traveler 
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The Column of Black Liquid Begins to Make Its Way Upward. 


has approached it. and only from here is the descent 
to the bottom possible. Even from this point the under- 
taking is difficult and even hazardous, and should not 
be attempted without a guide. By a strange optical 
illusion, the distance to the lake from the rim of the 
crater appears vastly less than it in reality is. and a 
full hour of fairly rapid scrambling is required to 
make the descent. The scarcely defined path is at 
times dangerous. running around boulders and along 
overhanging precipices. and frequently offering the 
peorest kind of foothold because of its covering of loose 
and slippery voleanic ash. About half way down is the 
“juro del macho.” a small stream of del:cious sweet 
water. 

When the bottom is attained the traveler will find ft 
to his advantage to move about with the exercise of 
considerable care because of numerous concealed holes 
filled with a slimy 
substance. consist- 
ing mainly of sul- 
phate of lime with 
a large excess of 
sulphuric. aeid. 
This hardens in a 
tew moments when 
exposed to the air, 
and consequently 
the pits are covered 
With a slight shell 
that renders it al- 
most impossible to 
distinguish be- 
tween them and 
solid ground. If a 
foot goes through 
this thin erust. 
aside from the re- 
sulting  ineonveni- 
ence at the = mo- 
ment. it will be 
found that in a few 
davs the shoe will 
be destroved, as the 
seams cannot resist 
the acid action. 

The lake at clos- 
er view is) found 
to be covered with 
clouds of vapor 
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and it is impossible to see for any distance. Among 
other gases, sulphur dioxide (SO.) is present in con- 
siderable quantities, and at times the smell becomes 
almost unbearable. Sulphur is found in numbers of 
places and the “sand” of the beach is composed almost 
entirely of rounded bits of this substance. At cluse 
range the water is grayish in color, and it is so acid 
that it almost burns the tongue when tasted. Any 
dark cloth moistened with the liquid instantly be- 
comes red, and is ultimately destroyed. Chemical 
analysis of the water reveals large percentages of sul- 
phurous and sulphuric acids, sulphate of lime, and 
other substances, and it contains besides a consider- 
able deposit of volcanic ash. The temperature at the 
Shore, while varying considerably, ranges around 115 
deg. F. During his last visit the writer wit- 
nessed some of the largest eruptions ever 
recorded. During one of these the tremen- 
dous column of dark liquid rose to an esti- 
mated height of 2,000 feet, and was about 
300 feet in diameter. The waves produced 
on the lake by such an outburst are formid- 
able, and long after the eruption has ceased 
the roar as they break against the rocky 
sides of the crater is plainly heard from 
the edge above. Provided care is taken to 
select a spot beyond reach of the incoming 
Waves, there is little danger in viewing an 
eruption from below, and the sight is one 
that the observer, thrilled with fear and ex- 
citement, will never forget. 

The eruptions do not succeed one another 
at regular intervals. Sometimes the out- 
burst does not take place for several hours, 
while at others as many as three or four 
will occur within an hour. To the writer 
it appears that the more violent eruptions 
take place in the early morning, even be- 
fore sunrise, and that the intensity of the 
convulsion decreases as the day advances. 
There is a popular belief that any unusual 
noise produced in the vicinity of the crater 
will cause an eruption, but tests with the 
combined voices of a number of persons, and 
the discharge of firearms. carried out by the 
writer's party, usually proved futile. 

Considerable difference of opinion has 
arisen as to the manner in which the vol- 
canic ashes which sometimes fall on the 
surrounding cone are thrown from the cra- 
ter. Various observers believe that there 
are openings on the east side of the giant pit, and that 
the ashes are ejected from these. On the last expedi- 
tion, the writer's party observed a fall of ash after 
every large eruption. and this seemed to come directly 
from the puff of steam or vapor. A possible explana- 
tion is that a large quantity of the water comes out 
during an eruption at a temperature much above the 
boiling point, evaporates. and leaves dry the ashes 
which it contained, to be scattered by the wind. 

At a distanee of some hundreds of vards from the 
edge of the crater. and separated from it by a small 
elevation. is found a natural curiosity in the shape 
of a most charming little blue lake which, with its 
luxuriantly green shores, presents a remarkable con- 
trast to the scene of desolation the observer has just 
left. This lake. 8.600 feet above sea level. is about 
1.200 feet in diameter. 





A Curious Form of Eruption. 
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AN AUTOMOBILE ECONOMY TEST. 

In order to give a demonstration of the efficiency 
of the American gasoline automobile, the New York 
Motor Club recently carried out am economy test, 
Which, although having only nine competitors, was 
nevertheless a successful affair and put all the ma- 
chines that took part to an exeellent long-distance 
test. The first two days of the week were given up 
to a trip to Philadelphia and return—a total distance of 
<04 miles; Wednesday and Thursday the cars went to 
Albany and back—a distance of about 320 miles: and 
the last two days of the week, 200 miles more to South- 
ampton, L. I., and return. 

The competing cars, although few in number, con- 
sisted of distinctively American types. There were 
two low-priced runabouts, both originally the outcome 
of ore man's inventive genius—the Reo and the Olds- 
mobile. The former, which is the latest design for a 
Bingle-cylinder light car. had the box behind the in- 
dividual front seats arranged to open and form a sec- 





The Reo Bus and Runabout Among the Shinnecock Hills of Long Island. 


The bus carried ten people and the runabout four. These machines were first and second respectively. 
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Continuing the mention of the other cars in the test, 
which, with one exception, were all touring cars, these 
were as follows: A Wayne two-cylinder touring car; 
three Compound th7ee-cylinder touring cars; Marmon 
and Frayer-Miller four-cylinder, air-cooled touring cars; 
and a Reo ten-passenger bus, which was simply the 
standard 16-horse-power two-cylinder Reo touring car 
chassis, geared to 25 miles an hour instead of 35, and 
fitted with an open bus body. The performance of this 
machine, which has a horizontal double-opposed en- 
gine of 43, inches bore by 6 inches stroke, was re- 
markable; for not only did it spin along at an aver- 
age speed of 20 miles an hour on the good roads, but 
it also climbed some very steep and sandy pitches on 
the river road 10 miles below Albany, without shed- 
ding any of its passengers. The total weight of bus 
and load was over a ton and a half. This mass pro- 
pelled itself to and from Albany with a gasoline con- 
sumption of only 12 gallons each way, or at an actual 
fuel cost of 1’ cents a mile. With all charges included. 
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this car the first and the 'ast two days of the test, and 
they found the car to be both fast and reliable, while 
the motor showed no signs of overheating, and ran 
as perfectly as any water-cooled motor. This and the 
Marmon engine, the cylinders of which are 4x 4 inches, 
were the sole representatives of the air-cooled type, 
and they demonstrated weli the feasibility of cooling 
a four-cylinder touring-car motor of 24 horse-power 
entirely by air. Another fact worthy of notice is that 
the four-cylinder, air-cooled Marmon used only $1.40 
worth of oil, while the three- and two-cylinder, water- 
cooled cars used $2.12 and $2.10 worth respectively. 
The Fraver-Miller engine used very little oi], also. Both 
these cars are fitted with mechanical lubricators. The en- 
gines are shown in the accompanying {Ilustrations. On 
the other hand, while the air-cooled motor is theoretical- 
ly more economical of fuel, the two entered in this test 
did not show superiority in this respect, as they aver- 
aged only about 16 and 1114 miles per gallon respec. 
The Reo runabout made quite the best showing 


tively. 





The 15-Horse-Power Compound Car Which Was Third. 


This car has two 4 x 4 hizh-pressure cylinders aud a third 7 x 4 low-pressure cylinder between them, 





The 20-Horse-Power Air-Cooled Motor of the Marmon Car. 
This engine has four 4 x 4 cylinders placed in pairs al an angle of 90 degrees. 


The 24-Horse-Power Air-Cooled Krayer-Miller Engine. 


This engine has a blower in front for supplying a powerful air current to the aluminium air jackets, The 


cylinders are 47, x 54 inches, 


THE WINNING AUTOMOBILES IN THE NEW YORK MOTOR CLUB’S ECONOMY TEST. 


ond seat facing forward and capable of carrying two 
more persons. The latter, of the well-known curved- 
dash type, with tiller steer, carried only two, although 
sufficient ballast was taken ulong to make up for two 
more people, who could have been carried on the 
dos-a-dos seat. In the run to Southampton this car 
also picked up and carried for eight miles a member 
of the editorial staff of this journal and his bicycle, 
which had a punctured tire. This was an additional 
weight of 154 pounds, while 150 pounds was allowed 
for each passenger. 

It will be well to state here that the results of the 
test were figured on the total cost per passenger in 
comparison with tne railroad fare, and that definite 
charges were made for oil, gasoline, tire, and all other 
repairs, said charges being in excess, if anything, of cur- 
rent prices. Gasoline, for example, was charged for at 
the rate of 25 cents per gallon, whereas 20 cents is 
the regular price in the East at all garages. The rail- 
road fare charged was for a total mileage of 660, while 
the machines actually covered over 725 miles. 


the total cost of running it 682 miles was found to be 
$29.30, or $2.93 per passenger. The Reo runabout was 
second with a total cost of $13.54, or $3.381. per pas- 
senger. One of the three-cylinder Compound cars was 
third (the third cylinder of this car is a low-pressure 
ene and receives the exhaust of the other two) with a 
total cost of $18.62 and a cost per passenger of $3.72. 
The remaining four cars to complete the test were 
charged as follows for the total distance: Wayne, 
$19.815 total, $3.963 per passenger; Oldsmobile, $15.86 
tctal, $3.965 per passenger; Compound, $17.185 total, 
$4.296 per passenger; and Marmon, $22.915 total, $4.583 
per passenger. 

The Frayer-Miller car, which has a novel air-cooled 
system consisting of air jackets and a powerful blower, 
had the misfortune to strip its gears when leaving 
New York on the trip to Albany. It lost two days 
aS a consequence, and was out of the test, though it 
made the last two runs Satisfactorily. Its showing, 
both before and after the accident, was one of the best. 
Representatives of the SCIENTIFIC AMERICAN rode on 


as it averaged 21 miles per gallon. With this small 
car a careful driver should easily average 20 miles 
tc the gallon of gasoline when the car is fully loaded. 
Less than half a gallon of lubricating oil was used 
by this machine throughout the entire run. The approxi- 
mate running cost (gasoline and oil) per ton-mile was, 
for the runabout, $0.016, .nd for the omnibus, $0.019. 
The only breakdowns were the stripping of the gears 
and breaking of an axle on one of the Compounds, the 
breaking of a spring on another, and the ditching of one 
of them due to turning out for a team and the failure 
of the brakes to hold. These, with the accident to the 
Frayer-Miller car, were the only breakdowns of any con- 
sequence in a 725-mile run, which certainly speaks well 
for the reliability of the American car over good, bad, 
and indifferent roads. The trip to Albany was the long- 
est and hardest of the test, and some very trying 
stretches of road were traversed before it was reached. 

The rules followed in conducting this test, although 
good in the main, will receive some minor changes 
which a practical test showed them to need. 


-... were, noticeable in the south- 
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THE MAXIMUM OF THE PRESENT SOLAR CYCLE. 
BY ROSE O’HALLORAN. 

When last winter’s sun shone forth between the 
rainclouds, it needed no magnifying power to discover 
that unwonted storms heaved its surface, and that the 
range of spottedness familiar to observers of recent 
solar cycles had been far surpassed. A dimmed area 
on December 8, a black streak in the middle of Jan- 
uary, a rhomboidal discoloration in the beginning of 
February, an oval one in the end of that month, and 
another oval area in March, these were the successive 
signs of a sunspot maximum of unusual intensity. 
Two or three black markings distributed over as 
many years seem to be the amount of disturbance gen- 
erally visible during maxima to the normal eye with- 
out magnifying power, but four giant spots within a 
period of two- months is probably unparalleled in the 
luemory of the present generation of observers. 

The stage of departing minimum and approaching 
maximum ended with the appearance of the enor:nous 
spot of October 5, 1903, and though the succeeding 
fifteen months brought to view some large groups, 
they had not the size, motions, nor duration tbat 
challenge special interest. In 339 days of observa- 
tion with a 4-inch lens, on only four was the disk un- 
spotted. 

A quadrangle of rapidly changing spots inclosing a 
tract of photospheric calmness, 70,000 miles across, 
extended from north heliographic latitude 10 to 20 
deg. between the 7th and 16th of December, 1904. Too 
far apart to be classed as one group, they were sug- 
gestive of adjacent though separate causes. By the 
rotation of the sun on its axis, and meanwhile the 
motion of the earth in its orbit, each segment of the 
spot-zones is in view of the earth thirteen and a half 
dys, and then unseen for an equal time; while our 
utinosphere, the inevitable 
night hours, solar vapors, and 
the. effects of foreshortening 
also concur in hindering a 
prolonged view of the sun’s 
features. Still, a coincidence 
as to time, position, and form 
often renders the identifica- 
tion of a disturbed area that 
has traversed the unseen side 
and come round again reason- 
ably certain; but the quad- 
rangular eruption had partly 
faded . before it crossed the 
disk, and left no trace in the 
following rotation. ° 

On-the 2d, 3d, and 4th of 
January, 1905, the only group 
visible on the disk was a pair 
of enlarging spots in the 
southwest quadrant. The 5th 
of the month was cloudy, but 
on the 6th a small spot and 
several smaller companions 


east quadrant. This was prob- 
ably the first appearance of 
the stupendous eruption vis- 
ible from January 28 to Febru- 
ary 10. At the same time, 
the northeastern zones were 
also tracts of latent possibilities, though there was 
nothing unusual to indicate the fact. A curving line 
of four unpretentious spots appeared there on the 7th, 
and when near the west limb developed an oval sec- 
tion 14,000 miles in length which seems to have re- 
turned on February 4, and again, for the third time, as 
the giant spot of March. When the curving line of 
four spots had passed toward the center on January 
10, another small group, also teeming with possibili- 
ties, was inside the northeast limb, and in two days 
included two spots 17,000 miles in length connected 
by a st ggling penumbral line. Before the 16th, this 
insignificant filament had become the main section of 
the enlarging group, which, like a long black streak 


one-seventh of the sun’s diameter, was visible to the . 


naked eye for several days. It extended 123,000 miles 
in north latitude 11 deg., and over the penumbra] 
tracts, 30,000 miles wide in parts, ten umbre were dis- 
tributed. On the 19th, decrease was evident through- 
out, and the rapid central development, being espe- 
cially transient, was reduced to one-helf. The group 
was Still visible on the 23d, but when due on the east 
limb on February 6, no allowance for unusual length 
or drift could, consistently with Carrington’s law, 
identify it with any of the markings in the northeast 
quadrant of that date. On January 28, five days after 
its disappearance over the west limb, what was evi- 
dently another eruption of prodigious extent was wel] 
inside the southeast limb at 11 A. M., Pacific standard 
time. If the two were in existence during the previous 
five days on the invisible hemisphere they were not 
much more than a hundred degrees of the circumfer. 
ence apart. The newcomer was in south latitude 15 
deg., and owing to width combined with length was 
found by measures taken at Greenwich to have no 


‘in the same latitude, 15 deg. south. 
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equal in dimensions during the last thirty-three years. 
In the foreshortened view of the 30th at 11 A. M. it 
was chiefly penumbral, rhomboidal in form, with two 
large umbre divided by a slender photospheric streak. 
At the same hour on the following morning this bridge 
had changed direction nearly ninety degrees, the cy- 
clonic tendency being shared by a small adjacent um- 
bra. At this stage the disturbance seems to have had 
its greatest extent when allowance is made for the 
effect of foreshortening. Between clouds on February 
2 and 3 it was distinctly visible without magnifying 
power, and on the 4th, when central in south latitude 
15 deg. was more than 100,000 miles in length and 
60,000 in width. The slender bridge was gone and the 
two vortical sections formed one oval umbra 18,000 
miles in diameter, while numerous small umbre were 
scattered round. 

On the morning of the 5th an immense breach in a 
north-and-south direction had divided the western part 
of the penumbra, development or a greater velocity 
had noticeably advanced the lower part of the frag- 
ment and many changes were also evident in the minor 
umbre. Notwithstanding the effects of foreshortening, 
a decrease in the size and in the number of the small 
nucleii, it was visible to the naked eye on the 6th, 
and telescopically until the 10th, when it passed from 
view. As Carrington in the middle of the last cen- 
tury devoted many years to a vigilant study of re- 
turning spots and their individual periods, his laws 
seem the best general indéx to latitudinal difference 
in solar rotation. Fifteen degrees from the equator, 
the mean position of this latter spot, is accredited with 
a rate somewhat less than twenty-five and a half days. 

On January 28, 11 A. M., a screen image of the sun 
was arranged to measure one foot in diameter and 
the spot was then one-eighth of an inch inside the 





1. Sunspot of January 16, 1905, 10:40 A. M. 2. Sunspot of January 30, 1905. 11 A. M. 3. Sunspot of February 5, 1905, 9:49 A. M. 
4. Sunepot of March 7, 1905, 9A. M. 5. Cyclonic sunspot, April 17, 1905, 9:45 A. M. 6. Sunspot of July 15, 1905, noon, 
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east limb. If centrally situated, this photospheric 
tract would be 9,000 miles across, but in the position of 
extreme foreshortening represented about half a day’s 
journey. Allowing two days for the earth’s advance 
onward, the spot was overdue on the morning of the 
24th, as its size should have hastened a reappearance, 
but it was looked for in vain. Early on the 25th, a 
large spot was well inside the limb and, when less 
foreshortened, bore a general resemblance to the ex- 
pected marking in its decline. It also proved to be 
Klecks of sea- 
foam sinking from crest to hollow of the rolling bil- 
lows are not more elusive as to identity than these 
signals of solar disturbance. It may have been a new 
spot in an adjoining tract. If the same, it was no 
exemplar of Carrington’s law. Though of lesser di- 
mensions than during its supposed previous transit 
it was visible without magnifying power for several 
days when central on the disk, and was close to the 
west limb on March 10. Again in accordance with a 
rotation period of four weeks, and in the selfsame 
latitude, a spot was within the east limb on the morn- 
ing of March 25. In one respect it was remarkable. 
Having enlarged to medium size, six small umbre 
were formed, and in two days faded out, though what 
may be called pores became discernible in the same 
tract, while a triangular area of the adjoining surface 
on the eastern side assumed a dimmed aspect. Forty 
thousand miles in length and more than half that in 
width, it was too faint to be classed as penumbra, too 
distinct to be overlooked. When near the center of 
the disk it was oblong in form, and the disappearance 


of pores on the border and the development of minute: 


spots throughout the area was an interesting stage of 
transition. As the formation of umbre became more 
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evident, the middle of the dimmed area cleared, leav- 
ing only a porous border, which soon was undiscerni-. 
ble in the general decrease and foreshortening that fol- 
lowed. These belated rotations, if such they were, end 
the history of one of the largest solar eruptions that 
have ever been measured, according to some estimates, 
surpassing all, even the historic spot of September, 
1858. In April there was no marking in the same 
zones that could be classed as a fourth return. 

Perhaps the strangest fuct is that, in March, solar 
activity was far from being exhausted by the unusual 
displays of the previous months. On March 1, when 
marveling at the succession of sun scenes already pre- 
sented, another portentous gap broke the symmetry of 
the eastern limb. 

As before intimated, a small group occupied its 
place in January and again in February, while the 
periods of return were in good accordance with the 
law of Carrington for ten degrees of latitude. Ex- 
tending between 8 to 16 deg. north from March 1 to 
13, it measured 117,000 miles in length, and was in 
fact longer than the compact eruption of January 28, 
but, being somewhat cruciform, covered a smaller area. 
A simple method of comparing the areas when seem- 
ingly largest, indicated that it tinted about one-fourth 
less of the sun’s surface. Its characteristics were a 
rather deep-hued penumbra sprinkled with numerous 
small umbre, and the absence throughout of a large 
umbra. Seldom has such an interesting sun picture 
been presented as on March 4, when a previous great. 
storm drifted westward toward decline while the in- 
coming leviathan surged onward with foreshortened 
coils giving promise of vast length. Seemingly one- 
fourth of the disk apart, both were discernible without 
magnifying power. : 

When this later discoloration was past the center, 

decrease in tint and disinte- 

gration were noticeable, and 
as early as the 9th of the 
month only a fragmentary 
outline was there, ‘which lin- 
gered until the 13th when 
close to the west limb. Sur- 
vival in any form during an- 
other rotation is improbable, 
as the small group that came 
in toward the end of March 
was in a higher latitude. Of 
this notable series of sun 
spots, the second and the 
fourth were comparable with 
. the largest on record. 

In- the subsequent three 
months, phenemena of the 
sun’s surface equaled the av- 
erage condition during ordi- 
nary Maxima. A spot of me- 

' dium size in south latitude 20 
deg. indicated vortical motion 
in aspect, as well as by the 
changed positicn of its umbra 
from April 15 to 17; two good- 
sized groups’ transited in 

May; and on the 23d and 

24th of that month the visi- 

ble photosphere as seen in a 

4-inch telescope was entirely 
unspotted. But the mysterious source:of discoloration 
was not yet on the wane. Afier a month of moderate ac- 
tivity another series of leviathans came into view. The 
first was 96,000 miles in length, and when central a 
few degrees north of the equator, on June 26, 70 de- 
grees of vortical motion was noticeable in its bridged 
umbra. The elongated group still discernible inside 
the west limb on July 1 was followed in five days by 
another 75,000 miles long. This latter. would have 
been scarcely visible to the unaided eve but that a 
large umbra developed on July S and was perceptible 
on the south side of the disk for some days. When 
still central, a stupendous umbra encircled by a wide 
penumbra emerged into view at the east limb. This 
fcremost section of an incoming group measured 45,000 
miles across and was visible to the naked eve on July 
15, three days before it was central. A serpentine 
appendage in the rear brought the entire length to 
118,000 miles. It was eight degrees north of the equa- 
tor and changed little in transit. A suggestive inci- 
dent in its career as it neared the western limb was 
the outbreak of a spot about fourteen degrees behind 
it which, in the much foreshortened view, measured 
§2,000 miles. Such a repetition of activity in the rear 
is frequent, may be more than accidental, aud would 
account for seemingly belated returns. Two rapidly 
changing groups between 30,000 and 40.000 miles in 
length were the chief features of the August sun; and 
widely scattered disturbances of lesser size in Septem- 
ber indicated that subsidence of activity was slow and 
gradual. 

A brief summary dating back to the beginning of 
October, 1903, when the intermediate stage from mini- 
mum to maximum was clearly passed, shows that 
activity has been pretty evenly distributed between the 
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Deusts thrive wel: in Captivity, and breed aot infre- 
quently. Were it not for the difficulty formerly expe- 
rienced in securing original pairs, they would to-day be 
far more common in zoological parks. Needless to say, 
it is very difficult to capture the hippopotamus in a wild 
state and transport the animal uninjured to civiliza- 
tion, though if this be accomplished successfully, he 
takes kindly to captivity, and often lives contentedly 
for inany vears. In fact, a single specimen existed in 
the 4oological Park in London for over twenty-eight 


northern and southern spot-zones in these two years. 
In deducing results the term “spot” is used to denote 
«a discoloration whether single or in parts. provided 
the components are sufficiently near to indicate a com- 
mon origin. As the largest eruptions are rarely spread 
bevond an area twenty degrees in diameter, a group 
scattered over that extent of surface is classed as one 
disturbance or spot. According to this classification, 
in 613 days when observations were obtainable, 263 
spots appeared on the disk, 11S being in the northern 
hemisphere, 108 in the southern. while the positions of 
oe were unascertained. On only six 
days was the disk unspotted in a 
four-inch lens. Of these 265 spots, 115 
appeared from January 1 to September 
30 of the present vear (1905). This 
denotes un increase in the average 
humber as Well as in size during these 
tempestuous months. The proportion 
in the hemispheres was nearly pre- 
served. of being north of the solar 
equator, #7 south, and 15 wunlocated. 
As explained in the foregoing account, 
the northern tracts also had the larger 
share of the seven stupendGus erup- 
tions described. A comparison oft those 
of lesser size—neither vast nor faint— 
shows that during this same critical 
period about 18 appeared north and 
1» south of the equator, from latitudes 
» tO 20 being the chief zones of ae- 
LIVItY, 

When the great spot of October, 1003, 
heralded the beginning of maximum, 
widespread magnetic disturbance en- 
cOmpassed our globe, but it is a cireum- 
stance of much interest that during the 
past nine months. when tempest-tossed 
ares of still greater extent faced earth- 


years. 






























ward agein and 
avain, neither aur- 
Olas nor. electrical 


phenctnena were in 
notable co-operation 
With this climax of 
Maximum 
ness, 


spotted- 
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CAPTIVE 

HIPPOPOTAMI. 

While few menag- 
zoological 
Include 
hippopotami among 
the members of the 
animal world which 
they contain, the 
veneral public is 
nevertheless quite 
raimiliar the 
and 
Characteristics of 
the great ungulates. 
They have been de- 
scribed in word and 


eries or 
vardens 


with 
appearance 


picture by innunier- 
able naturalists, 
historians, and 
Writers, even of the 


We a . a f . $y 
. Ps ~ 


earliest times. ee, , 

fined wninistakabie ? RT 5 . 

reference to them 

in the Leadialales ol “Caliph.” the Giant: Hippopotamus of the Central Park Menagerie. New York City. 
the ancient Egy)- 


lians, and to-day there is little doubt 
that the behemoth of the Bible was 
identical with the hippopotamus. The 
Central Park Zoo, of New York city, 
is particularly fortunate in the 
session of three splendid = specimens, 
a pair of older animals and a voung 
one. The pair. Caliph and Miss) Mur- 
phy. are well known, not only to those 
directly interested in these matters, 
but also to the reading public, for the 
huge brutes have been repeatedly de- 
scribed and pictured in various pub- 
lications. 

Caliph. the great male which is the 
subject of the accompanving interest- 
ing engravings. has been in the Cen- 
tral Park Zoo since 188%, while his 
mate, Miss Murphy, has been included 
in the collection for a somewhat short- 
er period. These two have proven re- 
markably prolific, and have presented 
an admiring publie with eight healthy 
offspring, and these, with the exception 
of the voung one at present in the 
Park, have been sold to other menag- 
eries. This is not an exceptional case, 
for strangely enough these curious i 


pos- 





“Caliph” Muaing 
YAPTIVE HIPPOPOTAM). 
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Hippopotami in captivity do not require the excessive 
care and attention which are usually necessary for 
the well-being of tropical animals. 
is of considerable advantage in this respect is the fact 
that the animals lack the restlessness and nervousness 
so commonly found in wild creatures. 
fighters if aroused, they are even-tempered and fairly 
intelligent, and learn to obey the word of command 
of their keepers. 
and seldom if ever require punishment. 

Hippopotami are purely herbivorous, and in the wild 


One factor which 


Though terrible 


They appear to appreciate kindness, 


state feed upon grasses, Various water 
plants, rice, millet, maize, and similar 
zrowths. This diet is approximated as 
nearly as possible in captivity. They 
are fed every day, usually early in the 
afternoon. on fresh grass or hay, var- 
jous vegetables, and bread. They have 
very healthy appetites, and we can im- 
agine the quantity of food that a “hip- 
po” can consume, when we consider 
that the stomach of a large specimen 
will measure as much as eleven feet 
in length. 

The hippopotamus is heir to few trou- 
bles. Mutual attrition Keeps his teeth, 
which grow throughout his lifetime. 
Within vroper bounds. One of the ac- 
companying illustrations clearly pctr- 
the molar characteristics of the 
animal. As he not only spends mcst Cc: 
his waking hours in the water, but ef- 
len sleeps there also, the frequent im- 
keep his thick skin in a 
healthy condition. The water must have 
a temperature of not less than fifty-five 
degrees, and must be maintained at this 
point the vear around. With the excep- 
tion of the usual attention regarding 
the cleanliness of 
thehabitation, other 
necessary care. in- 
cludes merely the 
proper preparation 
of his food and the 
regulation of the 
temperature. 


trays 


Mlersions 


>< @ > p> 

A large gas cem- 
pany of Paris hes 
lately bought threes 
patents for the ccim- 
mercial manurac- 
ture cf a gas which 
ix rich in methane. 
and this will allow 
the gas works to 
utilize the gas-car- 
bon which is not 
easy to dispose of. 
Methane has a high 
calorific power and 
when used in con- 
nection with the in- 
candescent gas 
mantles it gives a 
better light than is 
obtained with ordi- 
nary One 
or the patenis pro- 
Vides for suppress- 
Ing the carbon men- 
oxide which may 
remain in the gas, 
emploved generally 
wnd will not with the opposition 
Which water-gas encounters in France 
and which prevents its extensive use. 
The principle of the process consists 
in making hydrogen react in a cataly- 
fit manner on oxide of carbon in the 
presence of nickel. To produce the 


coal-ges. 


ein be 


sO that it 


nieel 


right) quantity of methane, CH,, we 
need a greater amount of hydrogen 
than ordinary water-gas contains, so 


that the new method seems to be 
summed up in the production first of 
water-gas, then of an excess of hy- 
drogen, and the two gases are put in 
the presence of the catalytic agent in 
the right proportion. As vet the pro- 
cess Is in the experimental stage. 
Tests made at Lyons show that the 
reactions on which it is based occur 
aus Was predicted, and it now remains 
10 operate if on a large scale and find 
whether it has all the superiority that 
is claimed for it. 
tp 2 - a9 ee 

The use of tantalum as a filament 
for electric lamps is deprecated on ac: 
count of its tendency to soften, cv 
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AN AUTOMATIC BICYCLE PUMP. 

In the accompanying engraving we illustrate a novel 
bicycle pump, which is designed to be attached directly 
to the bicycle wheel, and which will operate auto- 
matically to inflate the pneumatic tire of the wheel 
as the wheel rotates. The controlling levers which 
set the pumps in action are conveniently located on 
the upper cross-bar of the bicycle frame, so that the 
rider may readily set in action either the pump on the 
front wheel or that on the rear wheel, or both, as de- 
sired. The pumps are not of ordinary form, but are 
curved as indicated in the illustration, 
so as to lie parallel with the rims of the 
wheels, to the spokes of which they are 
attached. Flexible tubes connect the 
pumps with the inflating nipples of the 
tires. The curved piston rod of each 
pump is provided at its outer end with 
a crosshead to which a lever is attached. 
This lever is fulcrumed to the hub of 
the wheel, and at its opposite end car- 
ries a pin which engages a slot in the 
head of a short trip lever. The latter is 
pivoted on a clip attached to the spokes 
of the wheel. Each pump is operated by 
an arm pivoted to the forks of its re- 
spective wheel. This arm lies in the 
path of the crosshead on the piston rod, 
so that as the wheel rotates, the piston 
is forced into the pump cylinder. Fast- 
ened to the spokes just above the pump 
cylinder is an inclined metal plate 
which, when the piston has been forced home, engages 
the operating arm and lifts it clear of the crosshead. 
As the wheel continues to revolve, the operating arm 
engages the trip lever, drawing the piston out again. 
This action continues as long as the operating arm 
lies in the path of the lever and crosshead. Normally, 
the operating arm is lifted, against the action of a 
spring, by the controlling lever, to which it is con- 
nected by means of a wire. Mr. Patrick J. McGinn, 
of Salisbury P. O., Rhodesia, South Africa, is the in- 
ventor of this improved bicycle pump. 

Though we have shown this pump applied to a bi- 
cycle, it is obvious that it could be used, as well, on 
an automobile or any other vehicle equipped with 


pneumatic tires. 
i 9 


AUTOMATIC SWITCH THROWER FOR STREET 
RAILWAYS. 

Our present methods of tending switches of street 
railways are very primitive. At busy junctions a man 
is posted to operate the switches, but at all other points 
the motorman must bring his car to a stop and throw 
the switch himself. Inventors have long been endeav- 
oring to remedy these conditions by devising some 
simple mechanism 
for automatically 
controlling street 
railway switches. 
In many cases these 
efforts have failed, 
owing to the fact 
that the mechan- 
isms were too ex- 
pensive or compli- 
cated, or because 
they offered treach- 
erous obstructions to the ordinary travel 
of the street. In the accomp:inying engrav- 
ing we illustrate one of the successful in- 
ventions which has overcome these objec- 
tionable features and has proved its value 
in practice. This automatic switch thrower 
has been used for two years on the systems 
of the British Columbia Electric Railway 
Company in Vancouver, Victoria, and New 
Westminster, giving entire satisfaction. The 
operation of the switch is clearly shown in 
the detail views, of which one is a side 
elevation of the switch thrower with the 
casing partly broken away, and the other is a 
plan view of the same. Fitted to the switch 
tongue is a dog, which is connected by a 
rod to an angle lever. The latter is pro- 
tected by a cast-iron box, within which it 
is rulcrumed. A wrought-iron pipe connects 
this box with a long cast-iron casing in 
which the triggers are mounted to slide. 
Within the cast-iron pipe is a connecting 
rod attached at one end to the angle lever 
and near the opposite end to the forward trigger. The 
rear trigger is connected to a rod by means of a chain, 
which passes over a pulley at the rear of the trigger 
casing. By this arrangement, it will be evident that 
when the rear trigger is pushed forward the connect- 
ing rod will be drawn back, throwing the switch tongue 
to the right, while if the other trigger is operated the 
rod will be pushed forward, throwing the switch to 
the left. The triggers are mere blocks of metal, which 
project above the face of the trigger casing. They 
are operated by means of a lever fulcrumed below the 
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front platform of the car. The rear end of the lever 
is provided with a Jug adapted to engage the triggers, 
and a roller adapted to hold the lug at proper level 
to strike the triggers. A short rail is spiked down, 
just back of the trigger casing, for the roller to travel 
on. A spring holds the lever normally clear of the 
triggers, but the motorman can at any time lower the 
lever by depressing a push-bar with his foot. When 


in this position the lug will strike the trigger, pushing 
it forward into a hood which is formed on the casing, 
and the lug, in the meantime, will ride up the inclined 
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side walls of the hood, and thus pass on over the trig- 
ger. In use, when it is desired to close the switch for 
the main line, the motorman depresses the push-bar 
just as the first trigger disappears under the fender, 
and holds it down until he sees that the switch is 
thrown. To throw for a branch line the push-bar is 
depressed as the forward trigger disappears under the 
fender. It is not necessary to stop the car when oper- 
ating the switch, though the speed should be reduced 
to about two miles an hour. 
8 ee 
A New BRoad-paving Material. 

Great interest is being manifested among British 
surveyors and municipal authorities in a new road- 
making material called ‘‘tarmac.” As the name signi- 
fies, this process comprises the utilization of a tar and 
macadam. The raw material consists of ironstone 
slag rejections, hitherto a practically wasted product, 
immersed in tar. The refuse is used immediately 
upon its withdrawal from the furnaces in < white- 
hot condition. It is allowed to coo: somewhat, and 
is then broken to a requisite gage, varying according 
to whether it is for bottoming or finishing purposes. 
After crushing, and while still hot, the slag is placed 








DETAIL VIEWS OF THE AUTOMATIC SWITCH THROWER. 





POSITION OF THE SWITCH THROWER AS IT IS OPERATED BY THE 
MOTORMAN ON THE CAR. 


in a cylindrical mixer, where it is incorporated with a 
mixture of tar, creosote, and one or two other ingredi- 
ents. This process insures the complete saturation 
of the hard, tough slag with the oils of tar. Upon 
withdrawal from the mixer, the material is ready for 
use, 

In making up a road with tarmac no elaborate and 
expensive preparations are necessary so long as the 
thoroughfare possesses a solid, strong bottom. No 
concrete foundation, such as is essential for asphalt, 
is necessary. It is only required to see that the road 


NOVEMBER 18, 1905. 


surface is smooth and that all loose stones have been 
removed. If the operations are carried out during the 
season when the weather is uncertain it is advisable 
to wash the road with tar, so that no interference 
with the work be caused through rain. Any inequali- 
ties or holes that are present in the surface of the 
road are cut out, tarred and then patched with a fine 
grade of tarmac well rammed down with a hand ram- 
mer. 

The road is first covered with a layer of coarse tar- 
mac to a depth of about 2% inches in thickness, though 
the proportion of this layer depends to 
a great extent upon the strength of the 
road, and the extent of the traffic which 
passes over it. Care must be observed 
to see that every stone touches its 
neighbor, so that the layer may be 
homogeneous and solid. The material 
is then rolled down carefully with a 
roller of medium weight, and any shap- 
ing that is necessary to the road is car- 
ried out at this stage. 

When the first layer has been thor- 
oughly consolidated it is allowed to 
stand for two days. A second finishing 
Strata of tarmac of 1% gage is then 
applied and similarly rolled. The re- 
sult of this operation is to fill the in- 
terstices in the surface of the first layer, 
and to present a level, even face to the 
traffic. <A final thin layer of slag dust 
is then carefully spread over the sur- 
face, completely filling any minute interstices in the 
road surface, and when the superfluous dust is re- 
moved a day or two itater, a road surface as smooth 
as asphalt results. 

The road by this treatment is provided with a solid 
coating about 3% inches in thickness, absolutely wa- 
tertight, since no water can possibly percolate through, 
owing to the method of construction, to the founda- 
tions beneath. Nor can the road surface be disin- 
tegrated either by the sucking action of automobile 
pneumatic tires, heavy wheels, or animal traffic. An- 
other conspicuous advantage is that the roadway never 
becomes dusty or muddy according to the nature of 
the weather, as inevitably results with ordinary mac- 
adam, nor does the surface become slippery during 
rain, as is the case with asphalt and wood pavings. 
Furthermore, the expense of cleansing and sweeping 
is appreciably reduced, and, owing to the nature of 
the material, it is very durable, requires scarcely any 
attention, and when once laid will last for years. 

Tarmac is considerably cheaper than granite mac- 
adam, and, unlike tarred granite and similar road 
metaling materials, as it wears it always presents a 
gripping surface. Owing to the fact that the heated 
slag during manu- 
facture absorbs a 
large proportion of 
the tar and other 
mixing ingredients 
the life of the ma- 
terial is greatly en- 
hanced. 

A stretch of road 
in a London su- 
burb has been 
treated with this 
material for a distance of 1,950 feet by 22 
feet 6 inches wide. This highway is sub- 
jected to heavy traffic, and although the 
roadway was paved over eighteen months 
ago, no signs of wear are yet observable. 
The cost of treating this section was about 
$2,125 as compared with $1,480 for making 
it up with granite. . 

The difference in the initial expenditure, 
however, has been more than counterbal- 
anced by the greater economy effected in 
the question of maintenance. Any ordinary 
macadam roadway in dry weather requires 
constant watering to alleviate the dust nuis- 
ance. On the other hand, the tarmac road 
did not require watering for three months. 
With the latter road cleansing and sweep- 
ing was greatly facilitated and expedited. 
Consequently, when considered from all 
points of view, the tarmac road has proved 
considerably cheaper in the long run, and 
whereas the granite macadam requires re- 
making every three vears, the tarmac road 
will last at least six years. With regard to ease and 
comfort in traveling over the two materials there is 
no comparison, since the tarmac roadway always af- 
fords a level, even surface. 

———_-_—_—_——=»+ 4>-———__ —__——_ 

The advantage of the tantalum lamp is its high ef- 
ficiency. It takes only half the current of an ordinary 
carbon-filament lamp of the same voltage and candle- 
power; consuming at the beginning of its life about 1.7 
to 1.93 watts per candle-power, as against 3.5 to 4 watts 
per candle power. 
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RECENT, Y PATENTED INVENTIONS. 
Eleetrical Devices. 


INTERNAL-COMBTSTION-ENGINE REGU- 
LATOR.—A. N. HATHERELL, Appleton, Wis. 
This invention relates to means for automatic- 
ally regulating the speed of internal-combustion 
engines. The regulator consists principally in 
a swinging contact member actuated by cen- 
trifugal force through the revolution imparted 
to the regular member in time with the opera- 
tion of the engine, said contact member being 
combined with conducting devices in such a 
manner as to short-circuit the electrical ignit- 
ing apparatus, thus stopping the ignition of the 
charge of fuel when the speed of the engine 
becomes too great. 


Or Interest to Farmers. 


WIRE-FENCE LOCK.—J. W. DruwMmonn, 
Chillicothe, Ohio. The object of the improve- 
ment is to provide a simple, cheap, and 
easily-applied lock for connecting the horizontal 
strands of a wire fence to the vertical cross 
members or stays in such manner that the lock 
will be a strong and rigid connection of the two 
members and will not slip on either of them. 


PLOW.—J. Coxiuirss, Dockery, Miss. The 
plow is especially adapted for opening new 
ground, but may be successfully employed in 
all work adapated to the plow. Adjusting 
mediums are provided for a knife-colter where- 
by said colter may be given vertical adjustment 
to or from the point of the share, which med- 
jums can be quickly and conveniently operated 
and are of such construction that a guide is 
provided for the colter between its ends and 
the colter is held at the side of the beam, the 
colter’s adjustment being made by sliding the 
mediums to and from the heel of the beam. 


TRACTION-ENGINE.—R. REED, Logansport, 
Ind. The engine is capable of general use, but 
is especially adapted for agricultural purposes 
and to which many kirds of farm implements 
may be applied. The device will operate any 
kind of a farm implement that can be drawn 
by horses or a motor. Means are provided 
whereby the power can be transmitted to all of 
the wheels upon which it operates. Also for 
turning the vehicle about sharp corners by op- 
eration of the motor itself, and for additional 
manually-operated steering means. Power may 
be applied at will to rear and front wheels or 
either alone for changing speed and direction 
of motion. 


LEVELING AND RAISING DEVICE.—G. H. 
Tenpas, Sherman, N. Y. The aim of this in- 
ventor is to provide a leveling and raising de- 
vice which forms a permanent part of a port- 
able machine. such as a grain-separator or the 
like, and which is arranged to permit con- 
venient leveling of the body of the machine or 
raising the same, if necessary. 


INSECT-DESTROYER.—L. TaNNER, Cheney- 


ville, La. This insect-destroyer is especially 
designed for destroying boll-weevils, cotton 
caterpillar-moths. boll worm-moths, sharp- 


shooters, and other insects injurious to the 
cotton-plant and other growing plants. It can 
also be used on insects in gardens and orchards. 





Or General Interest. 


SCRAPER.—I. W. Every, Athens, N. Y. In 
its preferred embodiment the invention com- 
prises a carriage formed of two runners with 
rigid connection between them. On the run- 
ners is arranged a movable draft-bar, and to 
this bar is connected a scraper proper. which 
is normally held rigid with the carriage, but 
which upon the release of a latch is drawn to 
the bar into dumping position. Operation is 
entirely automatic except for manual operation 
of the latch. The scraper removes snow from 
ice or other surfaces, but is useful in connection 
with other materials. 


STEAM-TRAP.—E. J. Ryaw, Danville, III. 
The object of the invention is the provision of 
a new and improved steam-trap arranged to 
periodically and automatically insure a com- 
plete discharge of the water of condensation 
without danger of leakage of steam. The de- 
vice is composed of comparatively few parts, 
not liable to easily get out of order. 


IMITATION EMBROIDERY.—N. NOEL, 8t. 
Chamond, Loire. France. The present inven- 
tion relates to letters of the alphabet, figures. 
and other embroidered signs the characteristic 
feature whereof resides in the fact that the let- 
ters and signs are made with a cord having 
swollen portions. These letters applied on 
paper are sewed upon all kinds of tissue. They 
are made of thread or cord having some parts 
thicker than others, corresponding to the 


calligraphic outline of a previously-made de-- 


sign. 

SHIRT AND GARMENP SUPPORT.—S. 
Lonpon, New York, N. Y. The improvement 
bas reference to shirts or shirt-waists, such as 
worn by small boys. The object of the inven- 
tion is to provide a garment of this kind with 
means for supporting the trousers in a resilient 
or elastic manner without recourse to suspen- 
ders. 


GIRDER-CARRIER. — C. L. KEeETCHAM. 
Springfield, Mo. This device handles heary 
bridge-girders and deposits them in place upon 
the structure to which they belong. It is 
of especial use where desirable to avoid de 
laying traffic by blocking up the main line over 
the bridge. It also effects economy in construc- 
tion. both as to the number of men employed 
and the time required for accomplishing the 
pladng of the girders. 


Pertaining to Vehicles, 


HORSE-COLLAR.—J, 8. Ht.i, Manly, near 
Sydney, New South Wales, Australia. This 
pneumatic horse-collar comprises an outer cas- 
ing and a pair of inner independent inflatable 
pads and having the lower ends thereof closed 
and overlapping one another, each pad being 
provided with an inflating-valve and provided 
at its lower end with an opening for a cord 
for introducing the pad withim the casing. 


VEHICLE-WHEEL.—J. M. Carpenter, Mil- 
lersburg, Ohio. In this case the invention per- 
tains to improvements in wheels for vehicles, 
particularly automobiles, the object being to 
provide a wheel with hard metal! or steel teeth 
on its periphery to prevent slipping on ice or 
frozen ground, the parts being so arranged as 
to not interfere generally with the spring- 
yielding of the wheel. 





Designs. 

DESIGN FOR A TOILET-POWDER RE- 
CEPTACLE.—W. <A. Brapitey, New York, 
N. Y. Mr. Bradley has invented a new and 
original design for toilet-powder receptacles. 
The body of this receptacle is nearly round, 
being slightly flattened in its broadest part. 
It is flat bottomed, The head tapers from neck 
portion up to the orifices at the top and the 
whole constitutes a very graceful and orna- 
mental toilet article. 


NotTe.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 








Business and Personal Wants. 


READ THIS COLUMN CARFEFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you mann. 
facture these goods write us at once and we wil! 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces- 
sary to give the number of the inquiry. 

MEITNN & CO. 











Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 7496.—For manufacturers 
aking ovens and bakers’ sapplies. Lae. ae 


“C. 38.” Meta] Polish. Indianapolis. Samples free. 

Inquiry Ne. 7497.—For makers of pin machines. 

Drytng Machinery and Preases. Biles, Louisviile. Ky. 

Iseuiry Ne. 7498.—For makers of luamin«us 
paint. 


Handle & Spoke Mchy. Ober Mfg. Co.. 0 Bell &t.. 
Chagrin Falls, O. 

Inquiry No. 7499.—For machinery for manufac- 
taring steel pens, nibs and holders. 

Sawini}l machinery and outfits manufactured by the 
Lane fe. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 7500.—For manufacturers of hot air 
pum ps. 

I sell patents. To buy, or having one to sell. write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry Ne. 7301.—Wanted,a machine for auto- 
matically affixing postage stamps to letters. 

W ANTED.—Patented specialties of merit, to mana- 
factureand market. Power Specialty Co., Detroit. Mich. 

Inquiry No. 750‘2.— Wanted, a machine for stamp- 
ing letters on metal disks. 

The celebrated “* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street. New York. 

Inquiry No. 7504.—Wanted, a machine for mann- 
facturing corkscrew 3. 

WANTED.—Young man experienced in drafting and 
designing textile machinery ** New England.” Macbin- 
ery, Box 7:3, New York. 

Inquiry No. 7504.—For wakers of paper bottles, 
for milk delivery, also of machines for corking the 
same. 

WANTED. — Ideas regarding pateutable device for 
water well paste or mucilage buttle. Address Adhe 
sive, P. O. Box 773, New York. 

Inquiry No. 73505.—Wanted. a machine for pro- 
jeciing opaque pictures or objects. 

FoR 8ALE—Paying up-to-date metal working plant. 
Best location ; good building. $75.000. or wili sell large 
interest to rigbt man Chance, Box 773, New York. 

Tnauiry SS. 7506.—For the manufacturer of the 
explosive k-a-rock. 

Manufacturers ef patent articles, dies, metal 
stamping. screw machine «ork. hardware specialties, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Com pany, 18 South Canal St., Chicago. 

Inquiry Ne. 7507.—Wantec, woodworking ma- 
chines for sash and door factory. 

WANTED.—An experienced master mechanic. who 
has received not leas than $2,500 per year, to take charge 
of a large manufacturing plant in New England. Re- 
ferences required. Plant, Box 73 N. Y. 


Inquiry Ne. 7308.—For makers of portable 
houses. 


Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 48 East Sith St.. New York. Write to-day. 

Inquiry No. 7509.—Wanted, a small ice machine 
ot about 3 to 100 pounds a day. 

Manufacturers of all kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, mace of pressed steel Send 
samples. N.Y. Die and Model Works. 8 Pearl St.. N.Y. 

Ineguiry Ne. 73510.—Fer the makers of the Garden 
City Rotary Air Compresser. 

INVENTIONS WANTED.—Undersigned will consider 
one or two good patented or patentable inventions to 
mana‘acture on royalty. Something in popular demand 
preferred. Honest treatment guaranteed. F. Rani- 
ville Companr, Grand Rapids, Mich. 

Ipequiry No. 7311.—Wanted, the makers of a 
novelty called the Tumbler. being a blue capsule with 
a buck shot im {*'. and small American flag around It ; 
the capsule to hold about 1 ounce. 

W ANTED.—Competent man who has knowledge of 
Mechanical Engineering, to take a position as traveling 
salesman for the selling of construction material used 
in Insulating Refrigerating Plants. Aprly by mail to 
the Bruening Cork Company, Oakdale. All’y Co., Pa 
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Engine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
WORK 4ANSHIP. CATALOGUE FREE 


SEBASTIAN LATHE CO., 120 Culvert St, Cincinnati, 0. 
Foot and Power 223 oer eae 


Piap- 
Drill 


Sha and ses. 
SHEPARD LATHE Con 133 Ww 2d Bt. Cincinnati, O. 


Carriage Motors 


For Bicycle, Contact 
or Jump Spark 


GRANT-FERRIS CO. 
Troy, N. Y. 





Presses for 
Sub=Press Work. 


Five sizes. Sub-Presses and 
Teols to order. 


gE” Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 1054, WATERBURY, CONN. 


PERFECT - PUMP - POWER. 
——4 — is attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and a :rabie. Will 
pump sot or cold fiuic, 
thin orthick. Requires 
no skilled mechanic. Most 
power at least cost. All parts 
+ interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 

ani attacbnent. Large Illustrated Catalogue free. 
ABER PUMP CO.. 32 Wells St.. Buffalo. N.Y.. U.S.A. 


PHONOCRAPHS 


LATEST FREE CATALOGUE 

* RECORDS No. 16 

EUGENE CLINE & COMPANY, 
50 Dearbern St., Chicago, Ili. 


THE EUREKA CLIP 


The moet asefu! article ever invented 
for the purpese. Indisnensable to Law- | 
yers, itors. Students. Bankers, Insur- © 
ance Companies and business men gen- | 
erally. er and paper clip. | 
Does not mutilate the paper. Can 
used repeatedly. In boxes of 1) for Bc. 
To be bad of al) bowksellers, stat:oners 
ao nou0n Aree. or oY nL, es receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Conselidated safe 
Pin Ce., 80x 121. Bleomfield. N. J. 


AnAutomatic Pump 


that works wherever there sas zr. 
creek -T pond. It onsts but Httle and 
wores day aod night without a:ten- 
tion cr exrense. he Niagara 
Hydraslic Ram, ceep asp Ex- 
DOESED BY THE U.S. GOVERN MEXY. 
Is made im aj] sizes. Free towxlet and 
terms agents Upon request. 
Niagara Hydraulic Engine Co 
14) Naseac Sv., New Yorx 
Factory Chester, Pa. 
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you. Sent free. New styles. 
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THE CUSHMAN CHUCK WORKS 
Chucks Exclusively Hartford, Conn. 


JAGER Marine 
4-Cycle Engines 


Ekillfully designed and well 
buut. Single lever control, om- 
bining automatic § carburettor 
with epark advance. Develops 
wide speed range and reiiability 
under most trying conditions 
Eres 3to@h.p. send for catalog. 


CHAS. J. JAGER CO. 


Cor. High and Batterymarch Sts., 
ston, Mass. 


French Motors for Lighting Plants 
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Small. compact. simple and 
to operate. Metive power aleobol, ail 
gas 2 -nd 4 cyiinders. Great power 
sma]! erg-nes. Easy running. Write 


ASTER COMPANY 
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GRINDER 


Has no pum no valves. No 
piping requi to supply it with 
water. Alweysready for use. &im- 
pieet in construction. most efficient 

operation. Price will interest you. 


W.F. & JNO. BARNES CO.. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 


References to former articles or answers should give 
date of paper and page or number of question. 


Inquiries not answered in reasonable time should tw 
repeated; correspondents will bear in mind tbat 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

ia referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 





(9840) J. F. writes: In regard to the 


|answer to question 9697, SCIENTIFIC AMERI- 


can, July 15, 1905. I doubt that the lead ball 
should strike the ground earlier than the one 
of cork. Supposing the balls to fall in a 
vacuum from the same height and at the same 
instant, the only force acting on them will be 
the force of gravity. This force produces a 
constant accelerating velocity of 32.16 feet per 
second on any freely falling body, disregarding 
weight or shape. Therefore both balls will 
receive the same velocity and consequently 
strike the ground at the same time, when fall- 
ing in a vacuum. In the case of bodies fall- 
ing in the atmosphere, the only difference from 
the former case consists in the introduction 
of the resistance of the air. retarding the veloc- 
ity produced by the force of gravity, and whose 
effect on the falling body depends only upon 
the amount of surface the latter presents to 
the air. The shape of the balls being the 
same. the resistance of the air will be the 
same for each. The resulting velocity, or 
velocity produced by the force of gravity minus 
the amount of velocity neutralized by the re- 
sistance of the air, is the same for each ball, 
the two terms of the expression being the same 
for each, they reaching the ground, therefore, 
the same instant also when falling in the at- 
mosphere. 


(9841) C. V. asks: Please give for- 
mula for “frosting” incandescent lamps (elec- 
tric) : also for dyeing same in either three fol- 
lowing colors: scarlet. blue, and green. How 
long should they remain in frosting or dyeing 
fluid for good, permanent frost or dye? A. The 
colors used for dipping incandescent lamp bulbs 
are generally aniline dyes dissolved in varnish. 
A transparent varnish should be used, and 
made quite thin. It is better to make several 
dippings of a thin color than tc attempt to 
reach the depth desired by one dipping. The 
bulbs must be perfectly clean and dry when 
dipped. They may be washed in soap and 
water. dried, and wiped with alcohol just be- 
fore dipping. The hands should not touch them 
after the washing. A good method for doing 
the same thing by means of photographer's col- 
lodion is given in ScreNTIFIC AMERICAN, Vol. 
74, No. 10. answer to query 6751, which we 
send for ten cents. Another good article upon 
the subject may be found in SCPPLEMENT No. 
948, price ten cents. 


(9842) J. R. D. asks: If agreeable, 
will you kindly advise what metal has the 
most expansive property when subjected to 
heat, a. also state to what extent quicksilver 
or mercury will expand by heat, and whether 
or not quicksilver expands more by heat than 
does water? A. We give you the rates of ex- 
pansion of several of the metals which expand 
most rapidly by heating: Potassium 0.000249, 
sodium 0.000218. mercury 9.000182, indium, 
0.009014, cadmium 0.000094, lead 0.000088, 
aluminium 0.000070. Mercury expands more 
than water does for the same change of tem- 
perature near the freezing point. The rate of 
expansion of water as given in the ‘Physico- 
Chemical Tables” of Castell-Evans is 0.0000644. 
All the figures we have given above are from 
the same tables, which are of the highest au- 
thority. 


(9843) J. F. W. asks: 1. In a series 
or current transformer. will the E. M. F. of the 
secondary vary as tbe current in the primary 
increases or decreases, the E. M. F. of the prim- 
ary remaining constant? A. In a transformer 
the voltage in the secondary varies with the 
ampere turns of the primary. Hence a change 
in the amperes in the primary would make a 
corresponding change in the E. M F. in the 
secondary. 2. In the boosting transformer when 
the primary winding is connected across the 
mains and the secondary in series witb the cir- 
cuit. the E. M. F. of the secondary is added to 
that of the circuit. If both windings be con- 
nected in series with the circuit and with each 
other. as in the following diagram. what, if any. 
effect will take place in the E. M. F. of the 
circuit? <A. If both primary and secondary 
were connected in series with the line, they 
would simply act as any other inductive re 
sistance would act. and would retard the cur- 
rent. They would simply constitute a part of 


Reckterd, IL ' the load of the dynamo. 
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wine Diamond? Could you detect a 

brilliant, imitation stone from the gen- 
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ne Diamond at the lowest market price, 
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House in the Trade, We give a guaran- 
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Bearing metal, antifriction, FF. W. Moffett. 805,920 
Bearing, roller, Reynolds & Travers...... $803,625 
Bearing. vehicle Wheel, Hl. GC. Peterson. ... SG3,849 
Bed, folding, H. D. Parlee .........0...... 803,779 
Bed, invalid, B. MeMahan ................ SOS 610 
Bed, metallic sanitary folding, E. J. Baker. 803,U085 
Beet root topping machine, A. Pruvot...... 804,172 
Beets, treating sugar. M. Weinrieh........ S03.945 
Belt deflector, polishing, FE. W. MM. Baily.. 808,800 
Belt fastener, J. PP. Sarle ............00... 803,716 
Belting or the like, manufacturing. J. SS. 

PSCtereOR: (po.oa G6 o ES5ns ork Ore ERS ES EB S03, 781 
Bench leg, R. S. Brown 2.2... 0.00.00. 0008 cee 803,873 
Bending machine, R. A. Carter........0.... S03.988 
Bengin eat, J. E. Baker .cccc. esac vacietcces SU3, 964 
Berry box, W. C. Miner .................. 804,161 
Berths and analogous devices, controlling ap- 

paratus for suspended ships’, W. White- 

MOUSE ‘oven cnes ep uedaaaned vebaskesevaanss SUS, 947 
Bicycle fan attachment. D. Stahlhut....... 803,635 
Billiard cushion, J. S. Patterson........... 803,780 
Billiird tanle, Elliss & MeGuire........... 803,998 
Bindey for leaves, R. D. Miller............ 803,705 
Binder. loose leaf ledger, and the like, 

temporary, G. Hligginscn ..............0. 804,007 
Bit brave, H. J. COUR o.e ceca ce cewsevaeey 803,669 
Blanket protecting device. Chaloner & Chip- 

PI “os ie asa we wr et Be Cheek eee bee ee Su3,991 
Bloek signal system, C. E. Bennett. 803.539. 803,540 
Blocks, type, and other printing matter in 


forms, clamp for securing, R. Andrieu. 804,183 
Blower, (. Neumann 2.2.2.0... 0.0.00 .0- 0 ee eee 804,028 
Blowpipe. gus. FE. Pouche ............ 0006 804,002 
Boat. life. PW. Brown .............22.000- S0-4,095 
Boat or ship, CC. P. Leavitt................ SU3, 607 
Boat spray and water guard, I. Co. Morse, 

SU4.154, S04,155 
Boat. submarine, LI. O. Kiane ..........-- SO3.S885 
Boiler cleaner, Bo Trwin ............ 80-05 804,194 
Boiler connection, superimposed, Karl 

PGHINGIZOR werent i wiae tds facaccw us oka Ba 8S 804,174 
Boilers to service condition, cleaning and 

restoring, A. R. Raymer, reissue...... 12,403 
Bolt cutter, C. WK. Lassiter .............-. 804,142 
Book for recording scores in contests, TT. G. 

INE etka wi ene eases yoeds Mia mah ee 804,177 
Bottle case or crate, Adams & Riee...:.... 804.081 
Bottle closure, C. C. Smith .............06. SU, 860 
Bottle. non-retillable, Te Go Clifford. ....... 803,992 
Bottle. nursing, F. Werb .................. 803,590 
Bottle stopper, ©. Tl. Fishburne o.......... S04,1S8 
Bottle warmer, nursing, B. L. Gawynne...... SO3.T56 
Bottle washing machine. J. AL Prince. 

SO35 S850, SO4,170 
Box fastener, G. Klenk ...0...0.0..0.... 022008 804.158 
Brace bit depth gage, KE. . Tiede...... 803,939 
Braeriilet, S. By, Ketit 2.05. ce ccc ee ewan S04, 137 
Brake beam. Buhoup & Ritter ............ SOS.STA4 
Brake mechanism. W. Pettin ......0....... S04,124 
Brazing compound, J. W. Ballo o...... 2... 803,802 
Brick mold, building, W. Porten .......... SO-4, 169 
Brine distributing apparatus for cooling sys- 

tems, Fe Obd® 6 g.56 cet eee eves ease we bab SOD 925 
Briquet making press or apparatus, Pb uA. 

SUGUOUE: Ss os bh oe GF 2 6 Sh a wo Sd bee wee So OGO 
Briquets, manufacturing, G. llopfner oo... SO-4, 195 
Bromo Jleeithin and making same. PL Ber- 

2) | nce Sore oe ee eee te mee ae rer en eee SO3.041 
Bronzing machine, Gardner & Newton... ... S04,112 
Broom attachment. Go. M. Stewart.......... S64,066 
Brooms and brushes, inanufacture of, SoG. 

Ros. eeaa wack ee oe ee aR ED ee ShS CE RS SO3, S57 
Brush holder, No oC. Bassett .....0........86 S035. 805 
Brush holder, Eh Gr. Reist) ...............0. SO5,803 
Brush, tooth, W. oS.) Davenport oo... ....... S038, 995 
Ritekle, Le. 7A. Tie. 2 oe sc hed awe th Pewee SO3,046 
Riivkle, T. V1, Ptehel 2... 2.0. cece ne cere women 803.576 
Foie "Eo: te VORA ke eee es gp wee es cea S03, S22 
Building: block mold, W. Porten .......... S04,041 
Building block mold, C. 0.0 We Phaives..... S04,122 
Burial cusket, (. E. Myers .......-5.-00085 S03, S43 
Butbom (2. F. & Me de GUY0VRP oe es ecw caecws SO3, TOA 
Button working machine, TE. Chalmers,  re- 

Pi «ok och OE CeO BAS s © ee Bee 12.400 

Can. See Benzin can. 
Candle and candle wiek. J.) Pereira....... S05, 848 
Candles, apparatus for making. J. Pereira... SOS,847 
Candles. taking. ol. Perdt®t ccascuccuscaces S03, S46 
i" beike. TT. SP ccess es eswee vias sn SO3.614 
Cir brake safety deviees EL EE Miller... .. 804,150 
Car construction. metallie, TL Ro Brown... . S05,663 
Car colipliing. fd. ak. PReRAe ce ces a eceae SOD .0To 
Car «eonpliig. BE. OF. Beatie . 2.22. eee ees Sag. TA9 
Car coupling. autematie. WooAL Palmers... S04.051 
Caroextension step. railway. BE. Sirois... 2. S04. 062 
Car floor doors, inechanism operating, A. 

SOREN! he 2 ented eee due weed ee ee BCH SO5.STO 
Car grain door, railway. KL Osel oo... 2.0... SOS. TOT 
Car eet, ly AQ, oye em gece gen my SOG. 962. SOS L6G8 
Car  oswitching attachment. railway. HL. 

Masti Kas. ce g's Putas eee Y So eee weed & SO4.000, SO4,001 
Carbureter, gas engine. Of Mintom oo... ... SO4 025 
Card and merehandise bolder, ©. Of Chapin S03,.S78 


Card and photograph holder, AL SNS. Carlsen 
Cartridge holder, auxiliary. J. Po Braxton. . 
Cartridges in clips. machine for assembling. 

OF Mis Wei sseule. ae ceed Semen eneddenn sake 
‘ash rewister, Ro EE Riddle o........0 00... 
‘Sster, Fa Ty 2 len va ess pdvade sew cee eens 


‘aster. ball bearing. EL W. Fishburne... 
‘elluloid) and the produetion thereof, non 

inflammable. G. EL Woodward 
‘ollilose. qnanufacturing tilts or threads of, 


a ee 


-_ 


AM. Pvemery. of 6? casa seveecuens «users 
Cement blosk machine, 4. 2. Pbanmeack. oo... 
Cement block machine, Do We. Weller. oo... 
Cement post fastening, Pl MeMaster oo. ... 
litte Re A. CHIME ¢a:e5 ese¢ceber ae ia saree 
Chart. for drafting women’s skirts,  W. 


MeDowell oo. 0002.0 22.0008. 
Cheek controled apparatus, 40 Gi Willianis. 
Cheekrein and holder for same. NL hL Fisher 


Cheese cutter, Wo EL Burks... ...0......28- 
Cheese eutter, Wl. Ro Montwomery oc... 2. 
Cheese cutter computing  deviee, Th oF. 


Dunn 
Chuek, PL F. 


WNrug 


Chuek for grinding joint rings. W A. Day 
LOSOIL -actesedecst tt eeeacuaerh. Shi ee ase ese 
Chuck, Inthe. W. ¢ DIGGS oy 3 ot eed ees 
Chute, BE. Roenlus ..... Law Race hee dake 
Cigar cutter and imateh lighter. combined, 
F,. THRRRMBICW 24 ci.0s eee ibis oe eee 


Cigarette machine, B. Cuhen 


SO DOL 
SOD OSS 


SO OTS 
Sus 71 
SO3.645 
SO5.0S2 


SO SO. 


SOAL TOT 
SOS S22} 
SO S865 
SOD, 706 
SOS OST 


SOT TS 
SO goo 
San GN 
SUD SOF 
SOE 15 


SOS OG 
S035, GOA 
SO3 S12 
SOS .9S-4 
S04, 048 


808,993 























pe WHEN YOU ASK FOR 


THE IMPROVED 


BOSTON 





REFUSE ALL 
SUBSTITUTES AND 
INSIST ON HAVING 

THE GENUINE 


“2; The Name is 


stamped on every : 
loop — 
The 4 


CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG — NEVER 
‘ey SLIPS, TEARS NOR UNFASTENS 


"ee 
ac Sample pair, Silk50c.,Cotton25e. 
vans _ Mailed on receipt of price. 


4% GEO. FROST OO., Makers 
Boston, Mass,,U.8. A, 
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BUILDING 


ACME ROAD MACH Y 


A Good Profit on Time! 


Do you want to make a little money with a little effort ? 


Then send us your name, address, and two references 


We will send you a free 
THE Four-Track News and full particulars of our 


Specially Liberal Terms to Agents! 


We want your services (if only during your spare time) 
and we are more than willing to pay you liberally. 


EVERYBODY WANTS 


The Four-Track News 


BECAUSE 


















A magazine of Travel and teducation 
A magazine of Delightful Entertainment 
lt magazine of Valuable Information 

.f magazine for the Father and Mother 
al magazine fer the Boys and Girls 


.f magazine for very Intelligent Person 


ITS FIELD EMBRACES EVERY NATION ON THE GLOBE 


AGENTS ALAN GOOD MONEY BASTLY 

We would rather have joo good agents than 4,000 poor ones. 
with a little ambition can be a good agent, for THE FouR-TRACK NEWS is a 
Do vou want to be one of the oo ? 

All the agent has to do is show the goods ! 

It costs you nothing to vet full particulars toagents, and a sample copv. 
Send your address and two references to 

GEORGE H. DANIELS. 

Room No. 26, 7 East s2d Street, New York 


NovEMBER 18, 1909. 


KLIP-KLIP 


ee DUO 3° ; 


MANICURE- 


CIGAR CUTTER 
A blade for each 
purpose, 


25c By Mail 


Worth its 
weight 
















ao 


A Perfect manicure. 


A Sanitary Cigar Cutter. 


Klip-Klip ‘‘ Duo” (two in one) hasa 


sharp steel clip, file and cleaner. 
Keeps the nails in perfect condition, 
Alsoa separate blade which cuts cigars 
quick and clean. Itissanitary. Phy- 
sicians say everyone should use his 
own cigarcutter. It is light, compact 
and handsomely finished and sells at 
sight. Twocombined for one price. 
At all dealers or mailed upon receipt 
of25c. The ‘‘original’’ German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 
MANUFACTURED ONLY BY THE 


KLIP-KLIP COMPANY 


556 Clinton Ave., S., Rochester, N. Y. 





MA 


AND 
eze) 





WASHINGTON, D. C. 


Che 


Leading Fashionable Hotel 


ME” ROPOLITAN STANDARD OF EX- 
CéeLLENCE. ABSOLUTELY MODERN 
AND HIGH CLASS IN ALL DETAIL. 
AMERICAN AND EUROPEAN PLAN 


JOHN T. DEVINE, PROPRIETOR 








sample copy of 





IT 18 











Anvone 


Publisher 


NOVEMBER 18, 


foe ee 


1905. 


Before the cold 
weather sets in 


Get a 
Residence 
Telephone 


It saves exposure. 

It saves doctor's bills. 

It means convenience and economy. 
Rates are low. 


Ee 


NEW YORK TELEPHONE CO. 
Dey Street 


15 


WILLIAM 
The acme of luxury, 
convenience 
and 
economy. 


Williams’ Shaving Sticks, 
Shaving Tablets, Toilet 
Waters, Taleum Powder, 
Jersey Cream Toilet Soap. 


Write for booklet 
** How te Shave” 


Tue J. B. Wituiams Co. 





GLASTONBURY, CONN, 





* >. 
$2 Magic Trick Free 
This book treats of the fascinating art 
of the magician asa Social Ae- 
complishment and a mea:.s of in- 
creasing your Earning Capacity. 
Ansbach Correspondence 
School of Magic. Incorporated (paid 
in capital $50,000), is the only insti- 
My 
method of teaching is not an experi- 
I have taught magic 
People of the 
highest social, professional and commer- 
cial standing are, and have been among 
My book contains their un- § 
Courses $15 up. 
Write for illustrated book and free trick 


The 


tntion of its kind in the world. 
ment any more. 
for over thirty years. 
my students. 
qualified endorsement. 


before it is too late. Enclose postage. 


The Ansbach Correspondence School of 


Magie. Dept 9%. Hillsdale, New Jersey 








MACHINES and FILMS 


Catalogue No. 


KLEINE OPTICAL CO., 52 State St., Chicago, Ill. 


The ‘‘ 20th Century Limited”’ is 
the train that makes possible the jour- 
ney between Chicago and New York 
without any loss of time, leaving after 
the business day is done and arriving 
before the business day begins. 

The ‘*20th Century Limited’’ ts 
the finest type of comfortable high 
speed operation in the world, as, also, 
is it the finest representative in ele- 
gance of appointments and the perfect 
character of equipment. 

The best train in America is the 
‘0th Century Limited’’, each way, 
daily, between Chicago and New York 
in 18 hours. 


Lake Shore - 
New York Central 


For copy of ‘‘Book of Trains’’ or 
information about your travel mat- 
ters address the undersigned. 


A. J. SMITH, Gen. Pass. Agt., Cleveland, O. 


C. F. DALY, Passenger Traffic Manager, 
Chicago, Il. 





“SHAVING: 
STICK 


Motion Picture | 


STEREOPTICONS and SLIDES 


Fur Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
9 Free 


re a ~  ee 


_peeding 


Scientific American 


407 





Cigarette machine pasting at 
Campbell 
Circuit breaker, M. B. 
Circuit breakers, trip = coil 
PIG, AT. uy ecee keane meat! , Senseegses 
Circuit fer operating signaling devices. 
metallic, Andrianae & Herbstritt....... 
Cisterns and cesspools, form fur making, E. 
Hl. Osborn ooo... ..2002...0..00.. 
Clamp, W. Hi. Clendeneon. . bimte.d doe ae ae 
Clamp fer cross ruds, metal J.C.) Russell. . 
Clay cleaning device. HE Diesener 
Clays, revivifying spent. A. B. Latting..... 
Cleacance indicator, W. B. Updegraff....... 
Clock, electric, Lo Agostinelli 
Cloth napping machine. E. H. 
Clothes bag, G. L. Barrett 
Clothes fastener. A. Mathews ............ 
Clutch. friction. de Dion & G. Bouteon...... 
Coke extractor, J. oS. Ham..............-- 
Coke oven, M. E. Rothberg....... SIM, 0055, 
Collar, F. Hofmeister 
Collar and necktie fastener, HH. 
Colter clamp, E. J. Doolen 
Com node. L. Lotz 
Conecete sewers, deview for fertming, RoR. 
BAUS 6 hee See adh aS Sam ae hones 
Conerete Walls, device fer building, I. A. 
EAR of cceg Be oe hs de desea paar aig dss eased Ew ee Ae Ka 
Condenser system. F. 
Control system. CC. W. 
Convertible ehair, DPD. T. 
Conv -Yer, .. LL. Catisew . 0.0. eta sa ee eswexess 
Conveyer and leer, combined, FL AS Shunk. 
Conveyer, spiral, MeGrath & MeAndrews, . 
Conveying apparatus, Wallace & Nash.... 
Cooking appiratus for cans, FL FL Stetson... 
Core compound. R. Ditty 
Corn huskers. alining 
pe ee DUPER co oe ce ne cw ems sBeR EE: 
Corn popper, Favorite & Schermerhorn.... 
Corner shieid or protector. O. Carlson...... 
Corset and other articles of counterpart com 
struction, ( M. Frost g067 5 
Cotton picking machine, W. RB. 
Coupling, J. & J. O. Timms 


cratus, D. J. 
Re eee an te ha ee eats 
fer, J. OD. 


Marble 2.00. 


vers The Walters.) 


CCR ete > See eS Os ee vw 
Cr 


ee ed 


eo ey 


car forwarder for, 


Coupling device, D. Miller 
Coupling or union. A. Meyer 


Crate. foldable, E. M. Averill ....... 
Cultivating tool, G. FL Wall ol... 
Cultivator blade, J. oS. Harlow ..0.0.0..... 


Proskovec. opr. 
Ceneiks s axe es 


Cultivator, listed corn, J.B. 
Curtain holder and adjuster, J. 


Cutter blade. PL. FL Boltom oo... 00..00..0... 
Cutting and puneping device. J. & OS. 

RWS wicete ch ole ae ge Py Centos Soak aie we wee 
Dialkyl-malonyvl-urea, making, Fo Maver.... 
Display can, J. Sehnabel oo... ...002000000. 
Display fixture. shoe. Grruss & Alexander. 
Display rack for advertising cards, D. RR. 

FELT hie waa eee eta a ee ERS pet eee ae eles 
Ditching machine. M. Brown, Jroc......... 
Door, grain. J. Siemsenm o...............00. 


Door opening system, electrically operated, 
W. TT. Platt 


Door ventilater. TL. Ulrieh oo... 00.0..0000. 
Deugh shaping machine. Fo Strefiehoo. ol... 
Draft attachment, ©. Wo Petre oo. ol... 0... 
Drain pipe seal trap. Wo OR. Bonnell... 0... 
Draining marshes and othe like. apparatus 

Pits, as TAA ovate Es eos CR EEE dk eRS os 
Dredging apparatus, R.oG. HRanferd....... 
Dress suitcase, ©. EL) Turner o............ 
Drill bit. reek cutting. Fo Gi. Lewner. oo... 


Drinking fountain. J. HE. Tomlinsen........ 


Dust laying and absorbing composition. DB. 
POOR 06 65254 Pies Sete es sR SEE salem 
Dve and making same, moneaze, Herzberg 
OS SIEMCTE 22052 6sh tens wi Bead e es SERRE 


Dyeing indigo resists, J. Ribbert.......... 
Raves trough, C. Crawford 


Electric apparatus, vapor, oA. 


T.. Lafitts 2. .< 2 


Bleetric currents inte continueus eurrents, 
instrument for converting alternating, 
d= Be FUORI cos ooo be 62 BhG be 2 Sk Os 2 Be 

Electric generator, direct current dyname. 

. G. Lamme, reissue  o............8-. 

Bleetrie meter control system,  ¢ A 
MIE no ihe oe eae oY eee ew ask SEES 

Electric switch, AL EL Handy ....000.00... 

Electrical rosette. G. W. Goodridge ol. ... 


Electrolytic process using inseluble anodes, 
A. G. Betts 
Elevated carrier, M. Eleus 


Elevator safety deviee, J. W. 


Smith. Jr.. 


Embroidery frame suspension  deviee.  R. 
A | eis pla ot aes wae BA TEE 
Enameling., J. Fo Nenkel ........0...2020.. 


Energy and heat. apparatus for the produc- 
tion of mechanieal, G. J. o& Co WL 
WEEE: & cakce dd eestor eee Pe be ate reyes aBeee 

Envelop. FF. Klousnitzer 

Envelop clasp. J. A. Sherman 

Excavating bucket, W. Heffron 

Excelsior Wrappers and pads. machine for 

the manufacture of, H. F. Shadbolt. ..... 

Explosion engine. E. T. Pollard 

Evegliss holder, H. Bick 

EVeglass lens, W. RK. Right 

Fanning mill, A. V. Cleland 

Foed. hag, Ba. PP acne eee eees ei we iweei es 

and delivering articles, OO. M. 
LGB capes eee ARE e OES 1 OS CELE OES 

Feeding apparatus, poultry, G. C. Seott 

Fences post. J. M. C. Rentfro............. 

Fence post, cement, A. Moler 

Fence post. cement, J. RK. Purinton 

Fene+ pest, conerete, ©. Spiess 

Fifth wheel W. B.o Morgeyw.o.... 2... ee. 

Filling attachment, E. He Gold 

Pilter, Jo 4s, ASarhind caeseig c+ ee dsnreeids 

Filter, Wo Noles 

Fire apparatus 
Troop 


escape 


bruke mechanism, TL. F. 
and water tower. combined, 
Schwarz & Bryant 
Firearm, automatic, W. J. 
Firearm sigbting attachment. 
tuck 


Fire 
f Whines” 
W. PP. Shat- 
8. Tuendija. 

W. oA. 


Firearm trigger arrangement. %. 
Fireplace and stave, combined, 

Douglass 
Fireproof door, 


Cr rs 


Fishing reel, E. D. Rockwell 
Floating device, L. Ledermann ............. 
Flooss, construction of firepreef brick, 0. 

CYACORRU sioe cd bwed cows edu ds ae sn ceae x 
Flue cleaner, G. W. Dean 
Fluid motor. J. Hofmann 
Fluld pressure brake, M. F. 
Fluid pressure controller, Purbeck & Carver. 
Foot warmer, C. H. Boeck 
Fountain. See Drinking fountain. 


self-closing, RR. D. 


a 


ey 


Volkmann...... 


ed 


Fruit clipper, C. F. Streight ............. 
Fuel economizers, tube seraper | driving 
mechanism for, E. B. Freeman.. ..... 


Fuel feeding apparatus, J. F. de Navarro... 


Fuel. feeding pulverized. E. J. Newille..... 
Furnace, E. G. Germer ................... 
Furnace doors, gates. ete... deview for op- 
erating, J. S. Hood ...........0....... 
Furnace flue dust, utilizing. S. B. Sheldon. 
Furnaces, reversing value for smelting and 
other, R. Sehneider ........0........... 
Furniture, Andrews & NScbustek ............ 
Furniture. post offiee, M.S. Field. ......... 
Fuse plug. electrical, G. B. Thomas........ 
Gage. H. W. Stowe ...................... 
Gaging machine. automatic. O. M. Lissak 
Game counter, T. S. Ford.................. 


Garment. J. M. Van Orden................ 
Garment supporter clasp. F. A. Stickel. Jr.. 


Gas apparatus. acetylene, F. M. Moore.... 
Gas burner. incandescent, J. Mallgl........ 
Gas, generating. C. H. Claudel............. 
Gas generator, acetylene, J. W. Feather- 

STONG: ge 22 Be Bek Sok ee ole Se wi Bia, Har Ow eee 
Gas light. [T. Maguire .................... 
Gas mantle, incandescent. C. M. Lungren... 


Gas mantles, repairing incandescent, C. M. 


TATUM. (ook oa ex ae Gy eo SERA REY Os 
(ate, (, BR. Bek 2.4 20 hs necinszcusaucuxar 
Gate, J. G. Biber «a. conse nae cecncterx css 
Gearing, transmission, C. E. Neal........ . 
Gearing. variable speed, L. Megyr........... 
Glass articles, machine for making. A. Ras- 

PSUS ICE x 24 emis cn ee pee ee BE eek OPA RR ES 
Glass molding machine. A. Strub........... 


Glasses, filling deviee for. J. F. Christin... 
Gluing machine, F. J. Heybach.......... wate 


| 


. SOB LUS6 


$03,817 
803,825 
M4152 


SO4,167 
S03.6608 
803,715 
S03, O05 
SU4.016 
804,178 
S04,082 
803.612 
803.967 
803.9158 
SOU4, 104 
SO3,086 
sud, 4 
Tee | 
SOFLUTS 
So, Tm 
so4.019 ; 


SOs, GSO 


er) 
SOG LTST 
SENS S54 
SON ONG, 
SOD 667 
SO5. 720 
SOD 4 
S03 944 
S03. 724 
SON Ob) 


N35, 994 
MO4.110 
S03 741 


SOS 68 


“p> me 


» BOM dee 


SO3,720 
SOs Tu 
SUNS 64S 


. SN S400 


so4.149 
SUB 057 
SOS ONS 
SOD SOO 
SO4.171 
SO4, 10) 
Nod StH 


SoO4 108 
SO5.TT4 
SO SON 
SO BSN 


SOG, YOb 
Nod KM) 
S04, 061 


SO4 040) 
SO S05 
sen S62 
SO 926 
SOL ITY 


wot O92 
SOD LOST 
SO. T52 
Sonn O11 
SOD. 1 


SO 652 
San DN 
SOB S59 
S835 ,.070 
S03, S56 


803.684 


12.405 


" 804,156 


ROG SOS 
sod.114 


805.545 
SOS 690 
SUD. O54 


8u5,606 
SO4,010 


SOD .T3D 
soto 14 
805,651 
SO 901 


805,718 
805.623 
803,975 
OB G09 
803.558 
803.851 


84,145 
R044 057 
SO. 789 
SOD 615 
SULTS 
SON} S61 
Sa S41 
sO5 893 
SO 1104 
804,161 


S1H.9071 


SOB 717 
M5948 


S03, 791 
S035 .644 


$4,106 


S$03,618 
SO23 B46 
SOM ONT 
85.910 


805,559 
805,562 
SOB B% 
803,945 
S03 ,686 
SO5 O45 


803.796 


ROD LOTS 
SO4,158 
S04. 160 
SI3.08] 


SOD LOOT 
SO3 TO 


803,628 
803,961 
S03 ,975 
S470 
&O4,067 


. SOL017 


SO3 577 
803.733 
803 637 
805.617 
803.771 
803 597 


803.999 
803,857 
803,83 


803,915 | 
803,547 . 
803.691 | 
803,845 | 
803,71 








Capt. SKINNER 
tells how 
BRAINS and 
SKILL will ale 
ways overcome 
mere Brute 
Force. 


A JAPANESE VICTORY 


JAPANESE STRATEGY—THE FLANK ATTACK 
against the zdiz1dual or an army—and the ever successful 
The Wonderful 


All the Secrets of Jiu-Jitsu jevancse Method 


of attack and self-defense, by which the WEAK defeat the STRONG. The complete course in one 
volume, by Capt. Harry H. Skinner, 12mo. cloth, nearly 100 photo-illustrations. By mail, $1.00 
CAPT. SAINNER S BOOK 2s the OF FICIAl TREATISE 
of this wonderful system. It has been selected bv the Nai Depart- 
ment at Washinglon for instruction of the crews on our War 
Vessels, and orders have been issued by the Governinent A uthort- 
BOY TAKING A FALL OUT OF ties at Washington to have 
A BIG BULLY this Book placed in all the 
Libraries. Lt ts now used 
by the Otficers and men of 
the ©. S.drmy and Navy 
as well as the Police Depart- 
ments of New York, London 
and othe) large ciltes. 
Presideut Roosevelt. our 
most distinguished exponent of 
Jiu-Jitsu, says the art ia worth 
nore in every way than all of our 
athletics combined. — Review of 
Reviews, 


THE U.S. GOVERNMENT has adopted thia science as 
a part of the mstructionat Annapolis Naval Academy 
and West Point Military School. 


JIU-JITSU, by Capt. Skinner. described with simple eloquence. enriched with many 
photographs from life. Handsomely printed.-- New York American. 


JTU-JITSU—Capt. Skinner gives clear. careful explanations of all the Various positions.—N. ¥. World. 
Capt. Skinner's book is a comprehensive work in letterpress and pictures of this remarkable science.—Tribune. 
The reading of this book is all that Is necessary to make any man, woman or boy master of all the secrets of JIU-JITSU. 


The third edition of this remarkable book a'so contains the 1S physical culture or 
“set up” exercises 15 use in the armies and navies of all the civilized powers. 


JAPAN PUBLISHING COMPANY, Dept. E, American Tract Society Building, NEW YORK, N. Y. 


THE ‘‘LEADER”’ “A UTO=-MARINE 
a ee MOTOR” 
$37.50 


Application of the 
Unexpected revealing 

















w The Won- 
derful 











rately Constructed. Light, strong, Reiable and 
Noiselesa in operation. — Suitable for launches 
> from ff to dy feet in Jength. Price complete, 
B50 net, no discount. Thoreughls juar- 


anteed. Periect Speed Control. Complete 
descriptive ei A ap Upes applic ree ENGINE 
MANUFACTURED BY ONLY 
CLAUDE SINTZ, Weight Sii¢ Ibs. 


92s. Front St., Grand Rapids, Mich. Height 1134 in. 





Convert Your 


They Make Bad Roads Good wantoa.. 
No slipping or skidding of wheels on any LAUNCH 


kind of conveyance if fitted with 
WEEMS TIRE GRIPS 
which ensure steady traveling. Can be car- 


| Rated at Tip. Has shown nearly 2h. p. No valves, gears, springs or 
I cams. Jump spark. Reversible. Speed control. (nly three moving parts. 
Could net be made better if it cost five times as much. ORDER 
i i "they are selling So fast ver 7 be disappointed . 
ried in any car. Occupy but little space. | NOW — they are s-tHing so fast vou mav be disappointed later 
Easily adjusted. Anyone can avply them. | Auto-Marine Motors from 1 to 20 h. p. 


Protects occupants of car from flying mud. | Detroi i 5 

: 8.0 \ » roit Auto-Marine Co., 75 E. Congress St., Detroit, Mich 
; ete. Indispensable in wet weather. Send | eee ent Taceue: dali . : 
for free descriptive booklet s. ang | per etna er 


WEED CHAIN TIRE GRIP CO., 28 Moore St.. N. Y. City 








you USE GRINDSTONES ? 


{tf 8G We Can supp:y rou. Ali sizes 
mounted and unmounted. always 
kept in stock. Rememoer, we make a 
fpecialtvof selecting stones forall spe. 
Cial purposes. Send for catalogue ‘I’ 


The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. 0. 


Serd the Name of Your Car 
“rengine, and we will send tull infoer- 
mstion about the Apple Auto- 
matic Sparker. The best storage 
hattery cnarger for autemeubile, launch 
orgas engine. Address, 
The Dayton Electrical Mfe. Co. 

9s Beaver Bldy. Dayton, Ohio. 





Hmetica’s Foremost Reference Work | 


is built on a new plan. It is essentially different from the English encyclo- 
peecias and from previous so-called ** American’? works of an encyclopedic nature. 
Realizing that the interests of American citizenship now extend to every 


country and every department of Commerce, Art and Science on earth, the 
publishers of 





ai oi] w i o ee 
| © ie Le Bio & 


The New International Encyclopaedia 


have made it WORLD-WIDE IN ITS SCOPE. 

Every important city in the two hemispheres is graphically described. 
Every celebrated place, every famous building, every eminent character in every 
quarter of the Globe is treated clearly and in a manner that interests beyond 
description. 

The Literature of all Nations, their Sciences, Arts, Commerce and Pro- 
fessions—even the simple subjects of every-day life—have their proper place in 
this work because it is truly ‘‘international.’’ 

The New International holds all that an Encyclopedia can hold from 
5000 B. C. DOWN TO TO-DAY. J 


AT LAST—AN INTERESTING ENCYCLOPADIA << 





& 
At last the New International's publishers have produced an Encyclopedia & ye 
that is not ‘dry’ or “tiresome.” PF st Pa 
Its language is vivid, stirring and impressive to the mind and memory ; < ot 
and it is this departure from th: old-time dullness of stylethat makes ‘ The 2» SESS 
New International Habit’’ grow so rapidly on reader or student. 2 Ss. S sy 
wy Y o > roe 
HOW MUCH DO YOU KNOW? A BOOK FREE PY Ser 
_  Doyou realize that you probably cannot answer hundreds of SP & Fs . 
important questions that are likely to arise daily? We have pre- a oe 
pared a ‘‘Question Book’’ to show you how many of these Ss FF KOSS 
there are. The price of this book is 25 cents, but we will re oN wot 
send it FREE at your request. Pie ls F 
stad 
OUR SPECIAL HOLIDAY OFFER ge” » ees 
The Holidays are approaching and it is well to pre- Sees 
pare forthem, If you are interested in our Holiday or Rk 
Offer concerning the New International, write us _ Ss OG 
at once. The coupon attached will bring you all Vv se’ , ’ 
the particulars. ey + see o + s n 
DODD, MEAD & CO. —_ ES SY ~ zg & | ,* 
372 Fifth Avenue, New York, N.Y. ee ess a a a ” w 
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Scientific American 


NovEMBER 18, 1905. 












Prevention is_ better 
than cure and the best 
preventive of coughs and 
colds and their allied evils is 


Jaeger Underwear. 


Physicians Everywhere 
Recommend It 


Catalogue explains everything. 
Free, with samples 








Dr. Jaeger’s S. W.S. Co.’s Own Stores 
New York: 306 Fifth Ave., 157 B’ : . 
lyn : a calor iiecee 228 Bo ete oe 
adelphia: estnu , : 
State St. anegoe te 
Agents in all Principal Cities. 
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Freighting Traction Enst 
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aged Rat BS 
Over 200 in use on Pacific Coast alone. 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines 110 Horse-power. 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent, Capacity each car 16 tons, 


THE BEST MFG. COMPANY 


San Leandro, California 


Cable Address, DANBEST. Write for our New 
Codes, Western Union and MeNiel. Catalogue No. 18 


Avoid the Vibration! 





Siberia, 


Wood, Coal, or Oi] 


7 sani 





There are no jol:s or rebounds under either 
light or heavy loads in your Motor Car if it 
. be fitted witn the Supplementary co 
— ral Spring which adds comfort, safety 
§ and pleasure to motoriny. Saves springs tires 
Mand engine. State make and model of car. 


SUPPLEMENTARY SPIRAJ. SPRING CO. 
4529 Delmar Ave., St. Louis, Mo. 


Eastern Agents, Auto Covea anp Tup Mra. 
Co., 148 W. 56th St., N. Y. City. 









ns 


FIRE PROTECTION 


Save Your Fire Losses. Our Pxtinguisher is 
cheapest and best made. Send for Booklet and fall 
particulars. It’s to your interest. 

THE FIRE DUST CO. 
National Bank of’ Commerce Building, St. Louis, Mo. 
Agents wanted thronghont United States and foreign countries. 








Schwartz Furnace 


FOR MELTING GRAY IRON, 
STEEL, COPPER, 
BRASS AND 
BRONZE 


Send for Catalogue 


FT FURNACE Co. 
CHICAGO, /LL. 






HAWLEY DOWN DRA 
NEW YORK, N. Y. 


WARRENS 


RAL ASPAALT S 
NATURCuREAceD ND 


OOFIN 


Apply it yourself. Makes a finished yvravel roof. Comes read: 

to lay in rolls of 108 square feet. Write tor sample. circular 

and prices. Warren Chemical and Mfg. ves 
work 


18 Battery Pl... New 
DRILLING 


WELL mocrices 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kina of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic car 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

































NEW YORK SCHOOL OF 
AUTOMOBILE ENGINEERS 


(INCORPORATED) 


146 West 56th Street, New York City 
A HIGH GRADE SCHOOL OF INSTRUCTION 
FOR CHAUFFEURS AND AUTOMOBILE OWNERS 


Day and evening classes. Nowenro]ling students 
Write, call or phone for particulars. Tel Columbus 4314 


| 3444444444444 4 





Stee y} 


THE HANNA MFG. CO. 


Engineering Instruments 





eho oe 
Bit 







" 382 River Street, Troy, N. Y. 
Illustrated Catalogue on Application 











LOH] BOATS! 


If you want to know how to make an Ice 
Boat, buy SCIENTIFIC AMERICAN SUPPLE- 
MENT 1536. Complete working drawings 

’ .nd a thorough description are published. 
Order from your newsdealer or from Munn 
& Co.. 361 Broadway, New York 


Fe 





Gold saving apparatus, W. D. Baney...... 803,868 
Grain cleaner, A. Kammerloher ............- 803,905 
Grain drills, speed-changing mechanism for, 

H. 3. GASe: seven tan cncnves seas es ov one 802,554 
Grain separator chaffer attachment, A. D. 

DUSENDELY cwcncus vases couse xenceus ce 803,5.9 
Gun sight, combination, Bassell & Blenkner. 803,97v 
Gun sight, globe, Bassell & Blenkner...... $03,969 
Hammer, pneumatic, A. J. Patch.......... $03,621 
Harvester, pea and clover, J. Guelig........ 804,117 
Heat retainer and making the same, C. H. 

Pe 5 5 Pik Bw ae Ria nal Sw eee rare “ee ee 804,090 
Heater, C. H. Boeck «cx ccvcuvensercuvusser 804,184 
Heating device, electric, G. E. Stevens...... $03,795 
Heel compressing machine, boot and shoe, 

a: We. OLR 425 Se a9 8G ks Orca 2 tant ee es 803,744 
Hoisting apparatus, P. J. Fahey............ 803,681 
Holding attachment, C. Benedict .......... 803,974 
Hetil, As SUG é ce naiswad ox ewncee pave et See a4 804,024 
Horse bonnet, C. S. Moore......... eee cence 803,616 
Horse releaser, A. Straka .....-..20..2-205 8U+4,U68 
Horseshoe, C. A. Campbell ...........6.-05- 803,985 
Horseshoe, A. H. Squier ..............2.068- 804,063 
Humidifier, Ji Has ses cuncsesececawsens aes 804,120 
Hydrosulfite preparations, making, R. Muller 804,157 
Ice cream disher, Keiner & Willfams........ 803,906 
Ice cutting machine, I. Boyd.............. 804,091 
Ice melting apparatus, H. C. Reichardt.... 804,042 
Incandescent mantle, A. I. Van Vriesland.. 803,798 
Insulated rail joint, R. W. Smith.......... 803,793 
Insulating material, W. L. R. Emmet...... SU3,816 
Insulator, G. M. Bemis ..............002 eae 803,973 
Insulator, electrical, G. W. Goodridge...... 804,115 
Ironing board, L. M. Darrow.............4. $03,672 
Ironing board, H. Wright ................. S03, 904 
Ironing the edges of collars and cuffs, ma- 

chine for, W. C. Cunningham.......... 804,102 
Jack and truck, combined, O. F. Landberg.. 804,015 
Jar cap, fruit, W. P. Coldren..............- $03,743 
Jar neck and closure,:A. Smelker........... 803,982 
Journal, interchangeable, J. H. Ostrander.. 804,030 
IKkey guard, W. R. Breniman.............-. $04,093 
Key ring, A. H, Merrill. cs cin ccvccsseasccavs 805,839 
Kiln. See Rotary kiln. 

Kitchen table, Blane & Mitchell............ 804,089 
Kitchen, window, I. M. Thompson.......... SOG.8S 
Knife, B. Blomseth 15.6 04+ «05 een eee bese eie 803,978 
Knife switch, B. M. Graybill............... SU5, S95 
Labeling machine, C. Otting ............06. 804.168 
Ladder, step, Pfeifer & Steele.............. $03,783 
Ei, ic Bis: TRO wie is cee eh er ene ww ew ee aS $03,884 
Lamp mantles, means of suspending incan- 
descent, C. M. Lungren ........ 803,913, $03,914 
Lamp shade holder, incandescent, J. H. Dale 803,883 
Lamps, bracket arm for incandescent elec- 

tric, H. GD. Gee as csciwes ta wcseewew vases 805,819 
Lamps, globe lift for wall, D. C. Kline..... SU3, 602 
Lard compounds, apparatus for bleaching, 

Je Ny PUURPDTEOVS «is cae eves ete inciariws 804,129 
Last, darning, W. G. Flexon.............00. 803,818 
Lathe steady rest, Hl. S. Johnson........... 804,131 
Lead by electrolysis, apparatus for refining, 

RG. Belle oa osadn seek wee eaeaderwsas 803,544 
Lens clamping device, J. H. Starbuck...... 803.794 
Leveling instrument, E. M. Low............ 803,770 
Life preserver, W. H. Humphrey.......... SU3,828 
Lifting jack, €. i. Rots osavcerciaeegsccn 804,052 
light box, C. Mi Dl. acess eon se ntaee sree 804,163 
Limb, artificial, H. J. Morris.............. $03,922 
Lime, hydrating, J. G. Jones.............. 803,904 
Linotype machine, J. R. Rogers............. 803,928 
Linotype machine, P. T. Dodge............. 803.996 
Liquid discharging tank, T. L. Smith....... 803,772 
Loader, J. 0. Mire «<a cs aces oe 50s 02 hon sed 804,026 
Lock, G. K. GIGNN cas cscs uneven sensceenens 804,113 
Locomotive boiler, S. A. Reeve............ 803,7 
Locomotive, compound, F. W. A. von Bor- 

‘di: ETS ETC TTUPTETIOCTET ETT TEC eT 803,981 
Logotype machine, J. R. Rogers... .8U4,049, 804,050 
Loom for weaving pile fabrics, A. Heald... 804,123 
Loom jacquard mechanism, H. Gerber...... ' 803,891 
Loom pattern chain mechanism, B. F. Me- 

GHITGSS nee cGie ne cb KEK ESSKE EDEN STK CORE 803,844 
Loom shuttle box motion, H. Bardsley...... 803,869 
Looms, filling exhaustion indicating mechan- 

ism for, Wood & Northrop.............. 03,654 
Lubricator, F. W. Leidecker ............... 803,609 
Lubricator, J. T. Pedersen ................ 804,033 
Macadam and preparing same, tar, E. P. 

HOGIEy ns ons box es es gd oon 58s R04 HE 2 REE 803,902 
Mail bag catcher, P. S. Perry.......-..eee>% 804,035 
Mail delivery apparatus, B. W. Harris..... 803,900 
Mail distributing apparatus, W. Barry.... 803,968 
Mail marking machine, J. B. Young........ 803,955 
- Malting apparatus, J. F. Dornfeld........... 803,675 
Manure spreader, detachable, L. E. Francis. 804,003 
Marking or tracing device, P. F. Limacher. 803,757 
Massaging implement, A. U. Patchen....... 803,708 
Match making and boxing machine, G. ®A. 

BBENGS 202 $6655 FSS EN Ee ew iG EO ew eee Kees 833,538 
Match splint cutting and sticking machine, 

W., BE. Williams «..cicisscveses iv cncsas 803,649 
Matrix former, approximal, R. M. Chase.... 84,099 
Mattress, spring, F. J. Maier............... 804,02U 
Measurements, instrument for making elec- 

trical, J. A. Fleming ............20--0- 804.190 
Measuring the length of electric waves, ap- 

paratus for, J. A. Fleming............. 804,189 
Mechanical movement, A. Dina ..........4. 803,565 
Metal and concrete construction, C. L. Ray- 

TiO. «cei ve ssw eR OW OME eee 1 eS Ee Oe BA ES 803,852 
Meters, device for use in connection with 

velocity, E. CGO oek vie x vane ova ees 803,880 
Milk cooler, P. li, Stein... ..cscvuscsvcscwees 803,636 
Mixing machine, H. C. Chambers.......... 803,555 
Mixing substances together in regular pro- 

portions, apparatus for, T D. May. 804,022 
Mixing vessel. J. F. Lamb...........cceeee. 803,833 
Molding apparatus, W. P. Meeker.......... 803, 700 
Mop bead, E. O. Loeber...........+eeeee08 - 803,769 

. Mordanting with magnesium compounds, W. 

AVUEE.vesh-se 64 oon 61a 4 )EDE EROS LEO oe 803, 647 
Motor operated switch, W. E. Laird........ 803,832 
Mower pitman, G. B. Tlawkins...........6. 894,121 
Musie leaf turner, G. S. Budge............. 803,548 
Musie stand, A. Krauth ........... cee eee am ,Sol 
Musical instrument touch regulator, W. 

Rublfine, [fs ocscseteewasre ras +2 ed $4 48% - 804.051 
Necktie bolder, J. M. Gwin .........0..008 803,896 
Ofer, W.. Le. Howland as ccasvcacg ei svssaski 804,009 
Orehard heater, Brown & Bremiller........ 803, 662 
Ore concentrator, J. J. Kennedy.........6- -- 803,830 
Ore crushing machine, G. Johnston........ - 803,903 
Ores, ete., treatment of iron, C. Ellis....... 803,886 
Ornament, R. Burger ........0ee eee eee eee . 803,875 
Oxids of nitrogen, means for producing, 

Marquardt & Viertel oo. 0.0... 0c eee ee - 804,021 
Pantaloons stretcher, S. F. Cary.......ee -- 803,808 
Paper clip, J. B. Hale........ cece eee oe »e- 803,585 
Paper feeding machine, B. Gustafson...... 803,582 
Paper holder, toilet, C. BE. Pope........eeee 803, 624 
Paper perforator or punch, A. Tengwall.... 803,727 

| Pattern) forming machine, hollow, PF. A. 

We LR ncn gt wi wim nrenw eid ee Rie we oS Ke Ke $03.799 
Pea hulling machine, W. C. Combest....... $03,809 
Pearls, ete... manufacture of artificial, P. 1. 

Li PePOnAeE ok ck weekend dees mens casa ee 804,034 

- Peat machine, T. Hl. Leavitt .....-.....66. 803.608 
Pen feed, fountain, W. A. Welty........-. 803,866 
Pen, fountain, E. Reisert .........0. eee eee $03,927 
Pen, ruling, H. Kern ....... 2... ..4 0 eee eee 804,011 
Pencil sharpener, W. B. Hopkins........-- $03,762 
Petroleum burner, S. Carlson .........+-.+-5 803,553 
Photographie plate or film, G. N. Pifer..... 804,089 
Photographie process and product. G. N. 

PUGe (co ahh aw 6408 SS OS Ore ee eer 4s See 804,038 
Piano action, O. Glatt 2.0.0.2... 0. eee eee eee 803,752 
Pianos, manually or mechanically operated, _ 

J; Hinttemer ......0..008ssmeawenscerer 803,754 
Pianofortes, device for leveling the Keys of, 

E WrlOl ccc daareuretsc caer st aerere ss KO3 O46 
Pick and ax, prospector'’s, J. MeMahon..... $03,620 
Pile fabric, E, Cattlow ....... 0.0 + se ccecces 803.990 
Piling, wood sheet, A. Lanquist.........+6+ 803,697 
Pipe connecting member, J. D. Tschopik... $08,940 
Pipe coupling, J. A. Grotewohl........e-ee- 803,687 
Pipe coupling. train, FE. EB. Gold.........--- 804.000 

Pipe expander, S. FE. Allen... .. 2... eee eee ROB .959 
Pipe joint, lead and iron, F. bb. Baker.....- 803,738 
Pipe wrench, J. H. Vinton... 2.2... ee eee eee 803,942 
- Planing machine work guide, L. A. Winters 803,736 
Phuvter, TL. TD. Gile¥ cs csesra vagina nev enss $04,118 
Planter and fertilizer dropper, potato, R. 

Thompson .< ci cic cases ceinva generar yuces 803.728 

Planter, corn, W. Hl. Sandifur...........-- 804,055 
Plow, shovel, R. L. Burnett... .....eeeeeees 803,549 
Poison distributer, P. Brandt ........e. eee 803,661 
Polisher, collector, O. Zschockelt ......2+.- 803,657 
Post. See Fence post. 
Potato digger, J. B. PeterS.......-e00- oes 804,036 
Power driving mechanism, J. A. Charter.... 803,556 
Power mechanism, P. Adams ....--.-eeeeee 803,958 
Power transmission apparatus, fluid pres- 

sure, J. W. Hall ... ce. c ceca cern eeces 803,584 





a To whichever class of automobile enthusiast you belong—expert or novice—a ride in a 


AS 


Direct 
Drive 


Peerless Motor Car 


and an explanation of its wonderful working points is bound to open your eyes. 
An actual examination of the Peerless, and a comparison of it with all other 
cars will prove more decisively the many points of Peerless superiority than any number 
of long advertisements can do. 
Of course our catalogue describes these features, aad we will be glad to send you a copy. 
We will send also, if you desire, a letter of introduction to our nearest agent, arranging for 


a demonstration. It is the Peerless’ past achievments and its present unmatched principles 
and workmanship that put it ahead of any other car built. 


THE PEERLESS MOTOR, CAR CO,, 38 Lisbon St., Cleveland, Ohio 


Member A. L. A. M. 
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Just Published 


The Scientific 


American Boy 


By 
A. RUSSELL BOND 


12mo. 320 Pages. 340O Illustrations. 
Price $2.00 Postpaid 
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HIS is a story of outdoor boy life, suggesting 

a large number of diversions which, aside 
from affording entertainment, will stimulate 
in boys the creative spirit. In each instance 
complete practical instructions are given for 
building the various articles. 


q The needs of the boy camper are supplied by the direc- 


tions for making tramping outfits, sleeping bags and tents ; 
also such other shelters as tree houses, straw huts, log cabins 


and caves. 


@ The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of snow shoes and skis, 
besides ice boats, scooters, sledges, toboggans and a peculiar 
Swedish contrivance called a ‘* rennwolf.” 





q Among the more instructive subjects covered are survey~ 
ing, wigwagging, heliographing and bridge building, in which 
six different kinds of bridges, including a simple cantilever 


bridge, are described. 


q In addition to these, the book contains a large number of 
miscellaneous devices, such as scows, canoes, land yachts, 
windmills, water wheels and the like. A complete table of 


contents sent on request. 


MUNN & COMPANY 


PUBLISHE OF a 
361 Broadway ee SMG Ieee New York City 
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RIFLES FOR ALL KINDS OF HUNTING. 


Winchester Repeating Rifles shoot as accurately and work as surely in the 

arctic and tropical regions as they do in the temperate zone. The severest 

climatic conditions do not impair their reliability. For this reason, well- 

posted sportsmen, when leaving the beaten trails in search of rare 

game, always carry a Winchester in preference to any other rifle. 

Winchester Rifles and Winchester Cartridges are made one for the other. 
FREE: Send name and address on a postal card for our large illustrated catalogue. 


WINCHESTER REPEATING ARMS CO., - - - NEW HAVEN, CONN 


















STEADY LIGHT FROM AN ORDINARY 
GAS OR GASOLINE ENGINE 


10-12 Frank St., ROCHESTER, N. Y. 





**STAN DARD” 


¥ Two-Speed 


Makes wheeling a delight, eliminates the drudgery. Do not waste money 
“ on experiments when you can buy a perfect attachment all in one hub. 
Our little booklet tells all about it and 1s mailed free. Write to-day. 


THE STANDARD COMPANY 





cAmerican Estates 
and Gardens 


4to. 11x13% inches. 
275 Illustrations. 340 Pages. 


Illuminated Cover and 
Price, $10.00 





By BARR FERREE 


Editor of American Homes and Gardens, Corresponding Member of the 
American Institute of Architects and of the Royal Institute 
of British Architects 
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SUMPTUOUS book dealing with some of the most stately houses 

i and charming gardens in America. The illustrations are in nearly 

all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one 

of the most interesting books of the season, and will fill the wants of 

those who desire to purchase a luxurious book on our American homes. 
An illustrated prospectus mailed free on request. 


MUNN & COMPANY- 


Publishers of 
@ “* Scientific Amertcan ”? 


301 Broadway, New York 
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GAS ENGINE GENERATOR 


Not a makeshift, but a specially designed machine with bearings amply 
heavy to support balance wheel withouta third bearing. Write for Bulletin 152 


ROCHESTER ELECTRIC MOTOR CO. 


Automatic Coaster Brake Hub 


Torrington, Conn. 





American 


Power transmission device, G. A. Cutter.... 803,811 
Pressure gage, mercury, H. C. Ramsberger. 803,786 
Printed surfaces having relief appearance, 
producing, C. H. Mackenzie ........... $0-4,195 
Printing plate holder, C.F. Roeckstroh,  re- 

GORE 5 ki ch ow vp iw we we Bae BARS Geen ow LR BE 12,404 
Printing press, E. HW. Ablander............. $04,181 
Propeller, marine, C. G. Curtis............ 803,671 
Propeller, reversing, E. B. & LL. 8S. Cush- J 

Me” °-Ve ik eared Skee ewe Maes Aes eee we $U5,060 
Pruning implement, G. B. Wright......... 805,953 
Pilley, L. 8, Laechaidt «ccccseeetareersrnen 803,605 


Pulp grinding machine, wood, B. WKiblgren. S04,012 
Pump and the like, rotary, F. Marburg. Jr. 803,772 


Punip, electric, J. C. StukesSsacscsncaceca ve 8U5,936 
Pump for molten metal, TH. C. Hansen.... 805,088 
Punching and shearing machine, C. A. 
Berta .exakeu pe os Saba s FORINT Ede Eee SUL, 660 
Quicksilver trap, P. Somerville ............ 805,034 
Rail clamp, J. Murray ....-.-eeee eee renee 804,776 
Rail joint, G. J. Walsh........... eee eee eee SU4,074 
Rail joint chair, W. B. Davis...........6.. SUU,813 
Rail or other joint, W. J. Hluckabay...... 804,127 
, Railway and tramway curriuges, ete., step 
of, J. G. Robinson 2.6... eee eee eee en eee 804,046 
| Railway couplings, wanufacture of draw 
‘ heads for, W. da Jy... voce cede eae 803,764 
‘Railway, pleasure, EK. 8. Ensigu............ SU5, 079 
Railway rail, BE. C. Geneux...........-..6- 503,08 
Railway signaling apparatus, automatic 
electrical, A. HE. Binyonu ........... eee. £03,976 
‘Railway switch stand contact box, W. J. _ 
Sui, a ee cee cee eee eee 803, 82% 
Railway switching and signaling apparatus, 
W: F. HOWE sccav etc oseedes eeasaciweee & 4,126 
‘ Railway tle, E. C. Lawton .........-. see £13,766 
| Railway tie. G. T. Murphy ...........-6.- $U3, 770 
' Railway tie, J. R. MeFall ............005. $03,923 
Rallway tie, J. Whitehead ..........---66. 804,075 
Railway tie, KR. M. Orr wn. cee eee ee eee eee SU+4. 166 
Railway tie, composite, H. J. Fixmer...... SU, T0] 
Railway tie, metal, J. Warren ........---- SUG. S64 
Railway tie, metallic, Ro He. Lutz......... $U5.011 
Railway tie, metallic, A. M. Baird ........ SU4,084 
Railway torpedo, C. E. Beckwith, reissue... 2 alt) 


Railway vehicle brake appuratus, C. Luyers. 808,917 
Railways, system of automatic signuaiiug for 


elvetfic, FP. Tiv@tisend .c.csi cai es see ees 84,176 
Railways, tramways, ete., sleynaling on, J. 

ECO <x ence ey eee ye ger eee eRe Hee 805, ST2 
Refuse burner, FL oG. Wiselogel............ SU35, oF) 
Register bell mechanism, A. H. Woodward... 803,655 
Rice, preparing, Johnson & Lock, reissue... 12,395 
Roll coupling box, Millbizer & MeceQuiston... S04,025 
Rolling wills, bearing for the rolls of, J. 

T. LLotie® oo. caatwrw sea. ook B EGE ws Awa RS $03,769 


Rolling sheet and tin plate, apparatus for, P. 
E. Donner, 


803,567, SOB, 568, 803,673, 803,674, 803,745 


, Rooting package. H. M. Reynolds.......... 805,013 
Rotary engine, Jungersen & Fogh .......... 805.099 
Kotary euginv, Ws. M. Hoffman «ose. a. wee es 803,699 
Rotary engine, G. A. Kelly ....... 804,184. SO4 150 
Rotary engine, Ober & Duygar ..........00. 804,162 
Kutary Kin, Ws, Ha Warr ts i ook va ceev en ave SO4,076 
Roundabout, H. S. Maxim ................ S$O4,147 
Roving machine thier, M. Campbell........ 803,666 
Rowlock, ©. A. Woil ssccciscsareivesucuns $3,951 
mare, . (. Btoeksell 2.0.8: cen ess wees 02 $03,638 
Safety hook, F. Sherkel, Jr.o............2-- $04,175 
Sash fastener, window, M. J. Carter........ 803.742 
Sash Weight, E. B. Smith...............0.- $03,633 
Sash weight, sectional, N. A. Petry........ S$O4,037 
Sausage stuffer, S. Resssler .............6.. $05,504 
Saw filing machine, C. E. Grover.......... 804,192 
Saw guide, B. F. Huffman................. &0-4.125 
Saw handle, crosscut, W. Kronenwetter.... 804,139 
Saw. scroll, Al Joues .. 2.2... ee ee ee ees 803,694 
Sawing machine, band, Meyers & Frost..... 8035, TO2 
Sawing machine, portable, G. F. Wallace... 804.075 
Scale, pitlhess wagon, D. M. Orcutt......... $04,165 
| Scale, weighing. D. M. Orecutt.............. $04,164 
| Screen sizer and separator, submerged, J. 

Mi CSO val bee drs dbas Hh eae ete eee ees $93,590 
Screen slide, extension, A. M. Mix........ 84,152 
Serew. electrical binding, W. Kaisling...... $04,155 
; Sealing rings with wax, feed mechanism for 
| machine for coating, G. D. C. Codding- 

il.” 34 cece Cn bod ay Sos Se ee eee Reda da eieeee §04,100 

- Seat. See Car seat. 

‘ Separator sieve. W. C. Black.............. 803,977 
Shade and curtain holder, J. O. Kridelbaugh 803,765 
Shaft. obturator for flexible, A. E. Guy.... 803,755 
Shaping machine, I. J. Shifley.............. &03, 859 
Sharpener, scissors, W. A. & J. Harvey.... 803,689 
Shearing machine, plate. P. Evans.......... &04,109 
Shoestring fastener, G. C. Adams........... 803,957 
Shovel and poker, combined, J. W. Max- 

RFD cs ahs Me od Oe OT A ERR &0-4,148 
eee: Woda PU 24 cua rwekalns fae en ewe eee we 803, 750 
| Signal controlling device, self-restoring, E. 

Ta ROOF: ge eiu.ae oy vine) Oe Zea eee 804,180 
Sink strainer, E. S. Duffy..........cc ce eeee 803,814 
| Skate, J. E, Martin «cessataniecansnes vans 803,698 

; Slimes., «te., containing gold, silver, and 

; other values, treating ore. L. J. Drabek §04.186 
Slimes, treating anode, FE. F. Kern......... 803.601 
Smelting furnace, ore, R. Baggaley........ 803,737 
Snow plow, Hl. Grimes ............. &03,82, 803,821 
Socket wreneh, C. K. Bill esucaccccuvvnucvas &03,692 
Sofa and bed, combination, G. E. Holmes 

CE GL cane eu bie erdas ir eacesne au eee 803.826 
Soles. machine for cutting block, G. 

CAUSES 4 an edd bar Aed CEES HIG be RE w BEE 803,716 
Spade attachment, E. C. Jewett........... §04,150 
Speed-changing device, S. C. Schauer...... 83,627 
Speed-changing device, G. A. Cutter........ 803,810 

Speed mechanism, change, Baxter & Caley... 803.971 
Speed mechanism, variable. E. Hill........ 803.593 
Speed mechanism, variable, D. E. Sweetser.. 805.957 
Spifdile tube, SS. SHAT .4......8s0s0Kseiwse 805,924 
Spinning machine, M. Campbell ....803,551, 803.664 
Spinning or twisting machine, M. Campbell. &0j.665 
epring, F. Bt. DD ARCh 2s a veks ee ecw he ee a ae 805 561 
spring elip, J. B. Hale... 2. 0.022. ecw ew ee S05 897 
Spring cushion, W. R. Smith.............. SOB 958 
Square, carpenter's aud joiner’s folding, W. 

SEVEDS. NE, wae ee hb wid 2 BAe & we ed wee eee 83.72: 
Stamyp separator, C. J. Fancher.........00-. O37 
Steam) and water heater, C. F. Paul, Jr.... S04.007 
Stean generator, C. Renard .............. $04,044 
Steam, utilizing exhaust. L. P. Burrows.... SO4.1- 
Steamboat, J. Lockwood ............ee0ee. 803, 7ti- 
Steel and other metals, apparatus for mak- 

im, EC. f. Wilk sseceeeatsvasece danse 804,018 
Stirrup. Kellner & Turner ........ SERED aD &03 60. 
Stirrup, F. W. Bant? .....4.:xiniw vans oe ee 8OB,T40 
Stock-releasing device, B. Teal........- eves B08, 129 
Stoker, mechanical, E. McConnell .......... $03.77 4 
Stoker. mechanical, M. B. Brewster........ 805 S00 
Stove, Lindemann & Zweck ........02-eee0- 803,610 
Stove and furnace, W. H. Burns........... 8OF 007 
Stove attachment, cooking. B. Eger........ SO, 107 
Stove cut-off. gas. C. Bargamin............. B34 
Stave, gus, A. Verwer .6..cacsenseenreeses 803.054 
Stove, soft coal base burning, E. J. Lahan.. $04,140 


Surgical apparatus for internal examination, 


as @. SMW ... caw ses KW ele Some te es Su95 ae 
Switch, G. Bertold 2.2.00. cee ee errs e ee KOS HAL 
Syringe, C. J. TagHlabue .......-e2ee eee eee KO a0) 
Table. See Billiard table. 


Table support. V. C. Luppert............-- QTE 
Tambouring apparatus. A. L. Veluard....... Md .OT2 
Tapping attachment, G. H. Hollm.......... SO 6 
Target trap. J. P. Leggett...........000- SO4.14-5 
Telegraphic sounder, F. H. Miller.........-.- he 
Telegraphy receiving stations. induction 


ROB 60 
ROY LOTT 
803, ASO 
8OB SO 


transformer for wireless, E. Dueretet.. 
Telephone exchange system, H. G. Webster. 
Telephone helder. C. H. Borden 
Telephone night-watch system. W. Geckler.. 


Telephon switchboard apparatus, T. V. 

UWA os soe atonal ge ee eX eo eA eRe ee RO4,105 
Telephone system, W. A. Robingon......... RNB. LAG 
Telephony, F. W. Dunbar ............-0055 803.676 
Telescopic case or box, (. W. Barnes...... RNB AGE 
Thermal protector. self-soldering. F. B. 

A TH; oncale Gs bce dew i hk wae ee ew be Ae S R0H3,881 
Thermometer, ©. J. Tagliabue ............. RO3,,639 
Thread guide. X. Bossart ............-00-- 803.982 
Tickets, ete.. automatic delivery apparatus 

Tat 2h, Ae. seas Mba ee we Ree eh ee ee eee 804,012 
Tickler, J. B. Perrine ..................4. 83. TON 
Time recorder, W. I. Follett.............. 803.888 
Time recorder, watchman's, J. Summers... 803.797 
Tire, armored, C. W. Caterson ............ 803,989 
Tire, cycle, A. S. All@n .ccciacsiswceccaaas §03.658 
Tire. pneumatic. A. S. Allen .............. 803,659 
Tire, pneumatic. M. H. Blakeslee ......... OY ARS 
Tire shrinker and jack, Horner & Buck.... 804.125 
Tire, vehicle. H. Lutz, reissue.............. 12,402 
Tobaceo. removing nicotin from articles 

made of, A. Falk 2 .265.2605 2008880 0ius 803,887 
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Mound City “efrwacher Co.. 














Why give a cheap ordinary Present, when, wit 
five or ten dollars for first payment you can give 
a beautiful Diamond Ring or High Grade Watch! 

The Famous Loftis System enables you to do 
this. Write for details. Our Big Christmas 
Catalogue is a veritable Gold Mine of beautiful 
Christmas Gift Suggestions, withits aid you can 
select appropriate Presents for both young and 
old, 1000 handsome illustrations. Write today for 
{acopy. Don’t delay, write today. 


OF TIS 2% 















WATCHMAKERS JEWELERS 






Dept. 4180, 92 State St. 
~~ = CHICAGO, ILL., U. 6. A. ; 
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How’s Your Razor? 


Does it pull a little? 


There’s no excuse for it. With the Torrey 
Book to tell you how and a Torrey Strop to 
do the work, you can keep any razor in per 
fect condition. The 


TORREY 
STROP 


is more than a piece of softened leather. It 
is so treated that a few strokes will give to 
your razor an edge that will cut a hairata 
touch. No other strop will sharpen a razor 
so well, 

You can get a Torrey for 50c, 75c, $1.00 
$1.50, $2.00, and $2.50, 

Sent postpaid if your dealer 
—w refunded or a new strop 

ry. 

Torrey’s Oli Edge Dressing will keep any stro 
soft and pliabie. Price 15c at dealers or hear 
on receipt of price. Catalogue containing valu- 
able information free. 


d. R. Torrey & Co., P. 0. Box 84, Worcester, Mass. 


cannot supply. 
if not satisfac- 





METAL POLISHES.—FORMULAS FUR 
Putz Pomades, Pastes. Liquids, Powders and Soaps, for 
polishing metals, are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1:28:33, 1:288 and 1°289. 
Price 10 cents each from this office and all newsdealers 








Washburne’s Patent 


“OK.” PAPER 


FASTENER 


The °('.K."° Paper Fastener is the 
B only fasi-n-: whieh, when attach 
ed, stay~ attached, yet Is de- 
tachable without injury to the 
paper or the Fastencr, and Is easy to ap- 
ply and remove. he, ar+ always ready for 
nd require no mact.n- <r | uttimg them on or 
¢ them off. and they always work. Put 
in brass boxes of 100 Fast-1.-rseasch ten boxes tog 
Price 20 centa a box; 81.50 per 
Made in 3 sizes. At all stationers orfrom 4 


1600. 
the Manufacturer, postage or ¢x} ress prepaid, 


Semple box, assorted, 10c. 
Bookle free, 


J AS, Wa Ww ASHBURNE, Mfr. 
210 E. Genesee St., Syracuse, N.¥. _aaaill 


Illustrated 





Mound City Dishwasher 


The Only Scientifically Constructed 
Dishwasher on the Market 


_ No More Drudgery 
Dishwashing Made Easy 

Washes all kinds of dishes, 
~-48S and silverware. Can be 
used on gas. oj) wood or coa! 
stove. Faniiis size wil] wasn va 
to SO ass rted pieces atone time. 

There is rnore popular de-:and 
foraereap. pra tical and dura- 
ble [tis washer than any articl- 
that can be mentioned, Every 
lady wartecne, Agents wanted 

Our spente, men snd 
wore. are making Big Monev. 
Secure the agency ter this won- 
derful seller in your terttory. 
Agents wanted ‘n all foreign 
countries. Send at once for 
testimonials, full particular 
and prices. 


3685 Laclede Ave., St. Louis, Mo. 
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Flat -Opening 


AND 


Self-Indexing 


Most convenient for 
Price books, route berks. 
ecke! Jeduters. omneter 

mOokS. engagetnent books 
and all forms of records which shoul} t+ kept in convenie: + 
accessih’+ for. Better than any card index. These **Unimatic™ 
Peeks are hous dotn folly genuine. flexible, black leather, ave 
perfectly flat opening and sheets may be Inatantly 
{nnerted or removed from any part. 


The following sizes sent postpaid on receipt of price: 





avac. or Cove, 


7 Bispine SIZE Coe 
“Ss N = 
USE i Ep.wrk F >HEET I) cups ( Lgave-| ‘PETE 
Vest Pocket Ore . x4 WA 5a Buss 
fe 441y s4 pax owe oi 45 
Coat Pocket 615 6 fx 2h ly kaa ens 
pa a4 B28 8 Rox 3 S¢ 125 ‘tu 
= oe 432 Ax 3y) 125 Lt 
% | 9732 7% [tx 4k] 2 125 glu 
Desk .. 11392 +B 1 ox &¥ i 125 3.40 


19 other sizes carried in atock 
Stock ruling: Quadrille, Unruled, Dollars and Cents, Faint Lines, 
Denb'e Entry Ledger and 4+Colamn Price-Bok Rnling 
Send for sample sheetz and complete catalnane of lar gest 
line of longe-leaf derices in. the world 


Sieber & Trussell Mfg. Co.. 4002 Laclede Ave.. St. Louis 
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Sight Failing ? 

Allrefractive errors, 

muscular trouble & 

chronic diseases of 

the Eye cured by 

scientific MASSAGE, 
Illustrated treatise with affidavit testimonials 

free. Address 


THE IDEAL COMPANY, 
239 Broadway, New York. 





Valuable Books 


JUST PUBLISHED 


Scientific American 
Reference Book 


12mo. $16 Pages. Illustrated. 6 Colored 
Plates. Price $1.50), postpaid 


The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for montks. It is indispensa- 
Sune it] ‘ ble to every family and busi- 
Aveeicayl ness man. It deals with mat- 
[ie yal ters ot Interest tc everybody. 
q CFERENT| ‘he book contains 50.000 facts, 
) BOOK} «: and is much more complete 
and more exhaustive than 

anything of the kind which 
has ever been attempted. The 
“Selentific American Refer- 
ence Book ”’ has been compiled 
after pang og the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Intormation has 
been drawn from over one ton 
ot Government reports alone. 
It is a book of everyday reter- 
ence- more useful than an en- 
cyclopedia, because you will 
find what you want inan in- 
stant in a more condensed 
- form. Sixty years of experi- 

ence alone have made it possible for the publishers of 
the SCIENTIFIC AMERICAN to present to the purchasers 
of this book a remarkable aggregation of information. 


Home Mechanics 
for Amateurs 


This book bas achieved an unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best bouk on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way—the “only ” wa 

—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents—the circu- 
lars cost only a cent the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
> Peta Se : large edition is almost 
<—  e e gone, order to-day. 


370 Pages 3°26 Engravings Price 81.50 
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TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


By GEORGE [. HOPKINS 


Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 0) Iilustratwns. Cloth Bound, Postpaid, 
$5.0. Half Morocco, Postpaid, $7.00. 


EXPERIMENTAL SCLENCE is so well known to 
many of our readers tbat it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
deciced some months 
ago that it would Le 
necessary to prepare a 
new eaition of this work 
in order that the many 
wond:-rful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless te:e- 
yraphy, for example, 

ave been made. [t 
was necessary. there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 





REVISED and ENLARGED EDITION 


The Scientific American 


I Of Receipts, 
¢ clo edia Notes and 8 
Queries. & 

15,000 Receipts. 734 Pages. 


Price, 85.00 in Cloth. $6.00 inSheep. %6.50 
in Half Morocco. Post Free. 


‘This work has been re- 
vised and enlarged, 


900 New Formulas. 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 

eneral reader’ It should 

ave a place in every 
home and workshop. 
circular containing f ull 
Table of Contents will 
be sent on application. 

Those who alreadv have 
foe Cyclopedia may obtain 

e 


1901 APPENDIX. 


Price, bound in cloth. $1.00 
post paid, 


MUNN & CO., Publishers, 361 Broadway, NEW YORK 











Tooth for bridgework, artificial, H. B. 
Gregory ..... 


Scientific American NoveMBER 18, 1905. 


eeeoeeveeeeeeeseseceseeenn ee 8 804,116 


Toy swing, G. E. Mellen..... Soekie bats $03,838 
Track sanding device, H. Stokes........00.. 3,935 


Traction wheel, M. Peterson ..... 


oor e eeee 803,782 


Train order indicator, H. C. Beck........+- 804,087 
Trap, FF. HM, Schulte iscevcsxsewsdsscsesses 805,029 
Trimming, D. B. Coon .......ceeeeeescceee 808,882 
Trolley wheel, E. Brossy .....0.....+00++00 803,806 


Trousers creaser, A. W. Proctor......... --- 803,784 
Truck, E. fF. & B. R. Sherrill........... eee 804,060 
Truck, molding machine, W. Sieber........ 803,931 
Tug hook, hame, S. Harrell............. -e- 804,119 
Turbine, E. T. Pollard ........ dcxeverescana Ola Ue. 
Turbine, W. L. R. Emmet........... eeeeee 803,678 
Turbine, elastic fluid, IF. Windhbausen ...... 803, YSU 
Turbines, means for reducing friction loss 

in, Herles & Novak ..... 2 utile ane te aw 803,759 
Turbines, relief mechanism for elastic fluid, 

« SUNRRTEN «sacsxsscans ee See eR Oe RES 803,829 
Twine holder, M. Ricketts ................ 8u4,044 
Umbrella, A. Seligstein ............ reer rr 808, 630 
Umbrella, Bamberber & Ingram .......... © 803,739 
Underreamer, W. J. Travers ........eee8 ». 803,642 
Valve, W. P. Schott .........0. cee eee eeee 804,056 
Valve actuator, automatic, Sullivan & Wood- 

190M. 5 cxcwice bene sand ADE Ne Cie oheae BeeS -» 803.725 


Valve, automatic retaining, Short & Casey. 
Valve for flush tanks, water inlet, Morris 
© FDO MAN caw cc ecw ds een ts wes diwraas ne 
Valve, locomotive blower, Brooke & Vaugban 
Valve, throttle, ©. HH, FOS 2... cise asiccaves 
Vehicle antivibration device, J. M. M. Truf- 
fault, reissue ............. eee eee 
Vehicle body, S. R. Bailey .........-..00.. 
Vehicle brake, P. HW. Fuller..............5. 
Vehicle gear, FL FE. Wilcox .........00ee008 
Vebicle wheel sand cap, W. E. Wright..... 
Vehicles, antivibration device for, KE. Vv. 
Hartford ........ pa tw oe whee eereaigie ces 
Ventilator. See Door ventilator. 
Veterinary forceps, S. Brower et al........ 
Vibratory impacts, implement for imparting, 
dx. Fis CHAIN wGeanensae is veh eedi eRe Ne 
Vise, bench, W. & S. Vanmanen........... 
Voting machine, A. A. Farwell............. 
Wagon body supporting device, 0. W. 


Wazon, hose. B. B. Briggs..............5- 
Washing machine, J. J. Green..........0008 
Wasbing machine, J. P. Gordon............ 
Water elevating apparatus, G. W. Mace- 

FGNZIG csvievs visits es sei ka woe ow OI so OD 
Water heating apparatus, P. <A. Deasy, 


808,930 


803,842 
803,871 


803,889 


12.399 
803,801 
804,111 
803,949 
803,867 


803,589 
804,094 


803,877 
804,179 
$04,187 


804,059 
803,773 
804.058 
803,870 
803,753 
803,894 


804,196 


12,397 
803,919 


Water supplying device for poultry, F. Bade. S04,083 


Water to pressure receptacles, apparatus 


for introducing, S. A. Reeve .......... 803,712 
Web-feeding rolls, If. F. Beehman.......... $03,972 
Weighing machine, automatic, G. W. Lott- 

TIGGE a xko vives a Ke nso ewe Rae ieee es bees 803,912 
Welding clamping device, electric, A. F. 

FIG@EHEL cpa teed eed ed Bee ee RA EE wR SS 804,045 
Well arilling tool coupling, EF. A. Davison... 804,185 
Window. J. H. Giesey, reissue....... eeeeee 12,405 
Wire fabric making machine, G. A. Ray- 

mond ..... LECEEE EOE SIA Ree OES cinemas 803,711 
Wire netting machine, O. Turke........... 803,941 
Wire reel, ©. Wi. Stark. cs soc savaweaes x xnee 80-4,064 
Wire stretcher, M. K. Lewis............-.- 804,144 
Wire stretcher, W. T. Martin.............. 804,146 
Wire weaving machine, W. Hl. Mason...... 803,615 
Wire working machine, Nilson & Olson..... 804,029 
Womb supporter, Barchfeld & Hlunt......... 804,086 
Wood, producing liquid tight joints for im- 

pregnating. G. Kron osssccxvisusecsess 803,603 
Wood, saturating, W. C. Jones et al....... 804,132 
Wrepeh, Wed. FO oes cence kes ete paws sas 803,790 
Wrench and spanner, combined, J. R. Hop- 

We: otk od ar ae a aed seoee eA Ree GS Bes 804,008 
Wrench pipe jaw, Thompson & Brown...... $03,641 
DESIGNS. 

Bed spring, D. I. Tompkins................- 37,64 
Butthe 1. RUA s4 ose deca t-ss ees bia ws eh ees 37,641 
Clock case, A. W. & G. B. Owen, Jr........ 37,642 
Clock case, W. E. Pardridge .............. 37,643 
Hand bag, H. Grossman............07. 644 to 37,646 
Hat rack. B. Rosenbelz .«.... 226-202 050.%0% 37,600 
Monument, E. M. Wolff ..................-.. 37,658 
Range, cooking, A. F. Harter......57.654 to 37,656 
Fertilins, Ti; BOW ous anni anes bo e424 * 4% OPE Re 37,647 
Seed ease, R. R. Rieketts ..............02- 21,648 
Spuon, Ws €. Colman ies asiwiavrs see se ve eas 37,640 
Stove, cooking, A. FF. Tlarter........ 27,692, 37,653 
stove. heating. A. FL Hartets sce ccc cecncsuee 37,607 
Stare, wil, ©, Vi Roliefls.seveis waacass cee . 37,651 
TRADE MARKS. 

Baking powder, M. C. Young.............-. 47,511 
Baking powder, soda, and cream of tartar. 

x» PORT MDe SOC oe sere cies seid se es us 47,198 
Belting, waterproof leather, Providence Belt- 

Tie AD 250 sa¥ co wes hee he LOM ES eek eee 47,456 
Bitters, £.. F. LARK occ nce eae cece ann: 47.488 
Blankets, American Multiple Fabrice Co...... 47.478 
Books, Lothrop, Lee & Shepard Co... 47.426, 47.427 
Bovks, . C. Pago & Cun... 565g ecw s enw eees AT.AT3 
Boots and shoes, leather, Marks, Rothenberg 

ee WG os deg tet eich Gav ee RS 47,430 to 47.453 
Boots and shoes, leather, Noves-Norman Shoe 

(GOs | Se4e-cikia dsl ue o hese She Sees Leaee rk 47.404 
Brass or copper oer alloys thereof. sheets and 

bars and sheathing of, Taunton-New Bed- 

fort Copper? Co. ..occescisevactaraweeaes 47,459 
Butter, Hazlewood Co. .....0..... 0202 eee AT 522 
Butter coloring preparation, Monroe Drug Co. 47.472 
Buttons and studs. Parks Bros. & Rogers... 47,491 
Candies, mixed, G. W. Chase & Son Mercan- 

Le Ee acinus ieee oeh 191k ee ek earners AT51N 
Candy, Gibbs Vreserving Company of Balti- 

WOEG Clie 2c si wi ekn ee ee ce ¥G Heese Rice AT.O1S 
Canned vegetables, Portland Packing Co., 

47.493 to 47,496 
Canned vegetables and fruits, Portland Pack- 

Ine CO, cc. ccccstesee i renee ey rr 47,492 
Canoes, J. I. Rusittolt ciccsssiescnsernasure 47.487 
Carbonating powder, Church & Dwight Co... 40.448 


Cards, playing, New York Consolidated Card 


OG, <I GERS THOS OHO EGY gs 9S EX oA eee 
Carpets and rugs, EH. Re. Albee. .........-6-- 
Chandeliers and brackets, Melkenney & Water- 

W1EAS GOW oh -secns & Fhe e ao oe sa ENS BE Se OS 
CTruretivs, S. S. Dierve Uo... ...s62-ssaerwes 
Cig, & BS. Pirree Othe cc ere eyo erase ee eee ws 
Cimirt. le WORT 202% ee ec eek rae eee ees . 


Cigars, EK. HW. Gato Cigar Co.. 

47,451 to 47.452, 
Cigars, Rodriguez & Teijeiro ........ AT, 
Coal and = wood, preparation te | increase 


efficieney of. Walorin Fuel Co........... M7 


Collars and cuffs, Fiberloid Co.............. 
Corliitl Hilivr, Toe Bs DU s kaniewce sae eases 


Corsets, Abraham & Straus co... ....2.. 0206 - 


Desks and typewriter cabinets, | Plorrocks 

Desk Os sek wae ed wie arom oa eh we Sa les 
Driving bits, safety, W. Van Arsdale........ 
Dyvestuff, Cassella Color Co..........- 47.480. 
Elastic webbing, Russell Manufacturing Co. . 
Emblems, sceiety. Sinmock & Sherrill........ 


Felts and jacketings, Knox Woolen Co... .. - 


Flavoring extracts, Siegel, Cooper & Co..... 


Florida water. Lanman & Wemp..........-- . 


Flour, wheat, Washburn-Crosby Co. ........ 
Blatt, Wheat, ©, FE Ulawtler sie neess mene 
Flour, Wheat. Pillsbury-Washburn Flour Mills 


CO. esse ai BS eB rales teed ke See GE oa NG CHS OE es 
Food receptaeles,  Ware-Standard  Manufae- 
TOI Os eu aye doe teow eHSe tee ERE AES 


Food, stock, National Food Co... ........... 
Gin, Baird-Daniels Co, o. 0.0.2.0 0. 0.022.002 2 ee 
Hair dye. W. OW. NSecheffler oo. .0...0.....0000- 
Ifooks and eves. De Long TTook & Eye Co.. 
Hosiery, C. Chipman’s Sons .............08. 
ignition parte, ere @ Oiies bccn ens see he or 
Insulating preparation, liquid, Massachusetts 

Chemical (02. 6045084 684s Ka Sek S48 OE EE SS 
Knit cotton underwear, mercerized, Robert 

Mere de. Ek. sen iwi baca kh ote eee see ewees 
Lap coverings. W. B. Riley & Co........... 
Lard substitute. MeCaw Manufacturing Co.. 
Locks. lock bolts. eateches, and latches, Pat- 

terson, Gottfried & Hunter ............ 
Lye, P. C. Tomson & Co.................04. 
Medicated oil for rheumatism, G. Ardito.... 


47.440 
47.481 
47.465 


47,532 
47.545 
47,524 











Raise Your Own Salary! 


Raise Your Own Income! 


Lift yourself! Move! Go forward Sheldon School is prepared to teach by a 
after opportunities! When wishing, wish special correspondence Course any- 
for something worth while. Let the one desiring to acquire wealth, riches 
other fellow bemoan his fate and quarrel and honor, together with the capacity to 
with the conditions, but as for you, forget enjoy them. It has already taught many 
the things that are behind and press to- — thousands of men of all ages and from all 
ward the goal—the goal of self-mastery. walks of life. They have increased their 


‘ : salaries and incomes. 
A business transaction, and, par- 


ticularly, a sale, requires knowledge of It is a simple and easy course of in- 
yourself, confidence in yourself, the force _ struction, requiring thorough, earnest 
of your personality—all of which willde- and studious reading of the Lessons. 
termine whether you secure a favorable If we really desire to improve, the best 
interview, how long you will sustain thing in the world is to find out wherein 
attention, to what extent you will create | weare weak, in what we are lacking, what 
interest and bring about desire with an our mistakes are. The remedy is easy 
accompanying resolution, insuring to find and readily applied when we have 
Success. recognized that we really need to know 


: more in order to be other than we are. 
The science of business, the science 


of labor and the science of life are all It will cost you two cents to ask 
based upon organized laws, truths and us for our literature, but this will be the 
princ.ples which govern the development _— only expense attached. It will be sent 
of the personality of the individual. The with pleasure on receipt of your request. 


The Sheldon School, (1655) The Republic, Chicago. 











PICK IT UP 


it lights automically : set it dawn, the 
light vanishes; for bright, steady light, 
Hichten set serew. Battery lasts 3 to 5 
months according to use. Abselutely 
unique and novel. A handsome and 
useful ornament for dining room table, 
parlor or bedroom. <A sensible Xmas 
Present. 


Lo 6 
Os Real Estate or Business 
7 % If you want to sell, 
£1.00 complete; by cnail 21.255 re- 
newal battery mailed for 50 cents, 


Send description and price to 
FRANK P. CLEVELAND, Real Estate Expert 

1510 Adams Express Building, Chicago, Ill. 

Cyaxe catalog, ve ce |ELECFRICAL APPARATUS KEPRE. 
ee ee MPORTING CO | sented by Conventional Diagrams in Drawings.—Fifty 
32 Park Pack, NEW York diagrams showing the usual method of illustrating elec- 

sea trical apparatus in drawings. A labor savin, paper. 

Contained in SUPPLEMENT 1106. Price 10 cents. 


The Dean Cleaner Pays for Itself ===> ==s¢ssinSinis 


A trial of the work of the Dean Boiler Tube BURN AlR-IT’S CHEAP LIKE fri 
Cleaner will convince the most skeptical that the . 
AG, 


cleaner will pay for itself in a surprisingly short time Oe eae the, modes 1 pellon 
in the a . Thi i i : i af oer: ose © gas, 
saving of fuel. This trial wiil cost you nothing, SEAT b ottest tire, won’t explode, saves work and 


fuel bills. No coal, wood, dirt, ashes—no 

~ _ = wick, no valves, easy operated, 

. ~~ handsome, durable. Grand 

L cooker, baker, quick work, 


> 


AE ~=CASH for Your 
ee 



























Po GIG con Wiekiews aa000 are 
j Pes) aon cklesa. ¥ alveless : 
: ules 2 | | Gas and Alr Burners sold 1 
as the Dean is sent without charge to ary responsiole | pS if m= 2 month. AGENTS WANTED 
concern for a free trial of its merits. Send for bookiet, Ere reco HY —&40 Weekly. GREATEST 





‘Boiler Room Econc my.” Yours for the asking. 


' . teed, all sizes, sent anywhere, 88 u Write, FREE 
THE WM”. B. PIERCE Co. sosition, 80 day trial offe da ly mfgrs. 
319 Washington Street, Buffalo, N. Y. Vorld Mfg. Co, 5 09 “World Bid'g, Cincinnatl, oO. 








| 290 Bookcases Free 


To secure a prompt response to this announcement we have arranged to distribute free of charge 
250 beautiful bookcases to the first 250 of our readers who answer this advertisement and accept 


our proposition as explained below. 
WITHIN REACH OF ALL 


The AMERICANA needs no word of praise from us. 
Produced by America’s foremost scholars and experts, 
it stands us an achievement which has already met with 
the enthusiastic approval of the American people. 

Belore ever a line was written for this great work 
the Ideal was set: A National Work Universal in Its 
Information - American in Its Production. 

The AMERICANA is distinctly a national work. It is 
made by Americans, Every section of America has 
been called upon to contribute, and fot the first time, 
ina work of universal information, North, South, East 
and West, Canada and South America have had full and 
true representation. 

The AMERICANA is new from cover to cover—new 
and beautiful type, new maps, new text illustrations, 
new color plates and best of all. new and original treat- 
ment throughout by the foremost 


AMERICAN SCHOLARS AND EXPERTS 


The AMERICANA has comma:ided the services of so 
many educators, scholars and experts as to fully justify 
its title of the one 


GREAT NATIONAL REFERENCE 
LIBRARY . 
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__No mere advertisement can convey an adequate 
idea of the vast interest and immense utility of 
the ANBRICANA, or of its exceptional value and 
sumptuous appearance, We have therefore pre- 
pared for distribution among those interested, a 
handsome 1z0 page book containing specimen 
pages, maps, full-page plates, colored plates, portratts 
of celvbritics, photographic plates showing the fastest 
fran in the world, the largest steamship ever built in 
lmerica, the famous Flat Iron Burtlding, etc., etc. 
Send us your name and address and we will mail 
you this beautiful and expensive book FREE. 


OUR PROPOSITION 


To the first 250 persons who answer this ad- 
vertisement and later order the set, we will present 





absolutely free one of the handsome book- 


cases shown in the illustration above. ‘This THE SCIENTIFIC AMERICAN CLUB 


bookcase will cost you nothing. We offer it 258 Fifth Ave., New York City 
GENTLEMEN :— Please send without cost to 
me sample pages and full particulars of your 





asa premium for acceptance of our offer, It 


is made especially to hold the AMERICANA, advertising offer with free bookcase, 
and will be an ornament toany home, Fill VERE cakes en ain Leadwde esd by 5 dee nygadswa 
out the coupon cut from this advertisement SPraed 


and mail it tous to-day. Full particulars of 
our offer and our handsome 120-page book 


Ce ee ry 


will be sent you at once, postpaid. 











































































































































































































Tiemiges ‘a3 S ® ifi e 
NoveMHER: 18, 1905, cientific American ATI 
iH E N R Y C A R E Y B A IR D & C 0 8 Dara alician an od ot Page of entar- x one oa re eT ke eee SRS AR SS i ER e e mr rata 

Industrial Publishers, Booksellers and I Medic Pomel eg eat, ee ici SN Hi 

ers, sellers and Importers, edicinal food prepared from wheat, Imperial AM LAF 

810 Walnut St., Philadelphia, Pa., U. S. A. eae a yuh a ht asta Sole oma cara te as 47,539 EE TO YO J Se WY 
ter Our New and Revised Catalogue of Practic cina onle und = laxative preparation, aiVA. 
Scientific Books, 94 pages, 8vo. (Oct 1905) ; AONE Ree A California Extract of Fig Co............ 47,446 FB OR Ea or 7 
Chemical Technology and General Chemistry, July 1, 1905 | Medicine for external and internal use, B. nab ee age, * £8 aA! ey. SG 
(New and Up-to-Date); a (Catalogue of Books on Metal- | BOCES ge ic be es w 54 oe os Ba eee ee eee eS 47,460 age : * @ 
lurgy, Mining, Prospecting, Mineralogy, Geology, Assa ing, | Medicine for the cure of diseases of the 38 “<a 
Analysts, etc.; a Catalogue of Books on Steam rie the | throat and lungs, Chamberlain Medicine Sta 
Steam Engine, Machinery, etc ; a Catalogue of Books on | Cs” Xe ip S55 HSU e ear LO BES PSS SERRE ES RS 47,4149 ~ wh ke 
Sanitary Sctence, Gas Fitting, Plumbing, etc.: and our | Mineral water, Berry Hill Mineral Spring Co ae 2 2 thee 
other Catalogues and Circulars, the whole covering eve OF Vii. xvcnsves Ceveereuneen esate ” 47,502 te he 
branch of Scrence applied to the Arts, sent freeand freeof | Molasses, N. W. Taussig Co....... ae 47,490 aaa Oa 
pote Ag tg, nany part of the world who will fur- ser Saente, and sorghums, New Orleans oP 5M . 
: WOIlGe OG. ¢ ciceneiirn aa biweounsu aeons soe 47,529 RO NAL 

Moth bags and moth paper, T. Manahan.... 47,428 en 

Oils, lubricating, W. CC. Robinson & Son Co.. 47,509 ay, eh 

a ale Ran Serer ies a ea Ss ere oe 47,534 —* st 

aint and primer, liquid, TT. W. Stemmler... 47,501 ee a a ae We 

l IF IT’S TO BE MENDED Paint, locomotive, Stackite Paint Co........ 47,500 “a ONE OF | AA 

Paint or coating, Hquid rooting, Elliott Var- — es oo SE aes: 
. ° * WS 0s secsasccnncaccagiasixecsscnva's 47,541 ieee ; — 
MVUMSONAS Paper, linen writing, 11, V. Wagoner. ...... 47,420 a € O r ba) a § f e€ tp { e C eS 
aper, writing, W. G:. Willmann............ 47,443 we 
 Acieeger tir bituminous, Warren Brothers Co. 47,476 oF If you send in the coupon in the lower right hand corner now, you can become th 

Clue, Paste or Mucilage Bens, fountain, Conklin Pen Co. ---s- tcc Tt18| A POeinede ae ae ae eee are ate ere ee eee eee ; 

will doit! The Patent Pin Tube makesit a pl . Dd ay & S ; 7 469. P< 

ure to use Dennison’s Adhesives. The * Pin abe” iene al ee can ta lta 4458 a 6 vs sintas Oifts 

sweseie tb op ee ge aint ewes RSE, Pianos, Baldwin Co. ...... ~ im : atactacsace S508 After supplying our members and patrons, we have left on hand a few sets of 

or cap to get stuck fast, just a pin to pull Gad ao i for Leola GG. APH tnee eawsssceesatans 47,445 pe ah pena od a World’s Most Famous Paintings. They are very largely sabjanse tice 

SEPiae Sos arenes: an len vecn clear pasenee for reparations for the treatment of certain ave never before been reproduced. This set of ten beautiful pictures is done in our best method 

the contents. No brush that gets hard—apply the named diseuses, S. H. Winstead Medi- $s the Carbon Mezzo Tone, A New and Secret Procecs of Art 

material direct from thelittleholein the tube—just cine CO. an cidana Be nt ote eat a ah ees ... 47,462 . Producing, combining the softuess and tonal effect of the Carbon 

enough—no waste—none spilled~a clean operation. Printers’ quoius, Hempel & Dingens........ 47,411 aig - ° with the brilliancy and strength of a Photogravure. They hay 
{f£ Dennison’s adhesivesare not for Remedies, liver, L. E. Cash...... cee ceweees 47,447 + List ol Subjects all (he richness of a perfect Etching and at the same time retain bs 
sale at your dealer’s, a Patent Pin Remedy for certain named diseases, Home a very unusua) way the charms of the original, surpassing in beaut 
Tube of Glue, Paste or Mucilage will Remedy and Supply Co. ......... 47,456 "il Size of each picture mounted and cnet, any process productions of paintings ever before offered 
ba mailed on recei par 3 cts. ‘ Remedy for female weaknesses, J. A. Me- | mp 886 La Cove, 20 5 25 inching mete fn gong : This Socte Bp han Aug ihis ncaa Gin custom now 
dress - 26 Fa af be - his process 
Dennison p 6 eon R Gill ee a ee : CTRCHHI ROSSER se es Ow» 47,459 <4} 1. PAUL AND VIRGINIA the these reproductions cannot be had anywhere. olas ot ae and 
ooting felt, saturated, J. A. & W. Bird me 6Strm) .... . a By Cot y price. 
Manufacturing Sa ee beceeeceecctereeesssesas 47,468 | FMI” Metropolitan Museum, N. ¥. SENT ON APPROVAL, Express CHARGES P2EPAID 
The Company, Rooting material, Lincoln Waterproof Cloth 47.474 : + 2. PLOUGHING By Rosa Bonheur PAY ange MONEY IN ADVANCE 
Tag Makers. ee ee eee ee ee Fee e bbe se REGS E CaS OH : LAG fa the Luxembourn Gell In order that you may for yourself judge the val d 
ecten, 26 Fraakilin 5t. Rum, (. H. Graves & Sons.....e.seceeeeeces 47,485 Bi; adie an Corer Will, send them for examination, SIGN and RETURN the COUPON wy iy 
New York, 15 John St, Salve, F. W. S. Elstroth............cccccece0e 47,454 4 : in Ao Sods ke 7 If ney. are oeeentore> ene $1.00 and pay the balance $1.00 a month for ak tat 
Philadelphia, Salves for the treatment of the skin, G. C. . i - ’ P YOU TAKE NO RISK; if unsatisfactory, return to us. S. 
1007 Chestnut St. Wilson ......... 6 sp Ow ww ER Be RS wwe Sm Oe 47,167 ihe HE ~aEe he + Pari y Mille FREE If you mail us the blank opposite, at once, we will include 
Gilsane Screw plates, taps and dies, bolt cutters, { 1 n the Louvre, Pazis in your package a set of FOUR ADDITIONAL PICTURES, os 
320 Fess St and nut tappers, Wiley & Russell Manu- BOS Te NB ae tee mana dtaiia st of eublcct, (After you have” sen 
St. Louis, g facturing OO ESE Ree OSes eee 47,444 4 heuer npn ony, they are not satisfactory, before returning them, you may ng —_* & aro 
418 North 4th St. eed, grass, grain, timothy, clover, hemp, | |6. DANCE OF THE NYMPHS = By Corer! choice of any one of the FOUR EXTRA PICTURES S SOCIETY 
canary, and rape, Albert Dickinson Co., be 4 In the Louvre, Paris absolutely FREE which we feel will compensate you for the tronble — & 2291 Broadway 
47,414 to 47,417 | 7. SHEED IN SNOWSTORM By Schencé! of examining them. Thy are the gems of the CARBON MEZZO “4 Hew York 
Bhectings and drillings, cotton, McComb yi Metropolitan Museum, N. Y. ag E set ee yo 1 sce ety mg - ee B, on approval a Set 
City otton Mills ........ccccccvecccece 47,489 ® 8. DANIEL’S 20 x 25 Inches, anc ormer y sold at B3. ) each, anc in addition tee §” pies of Master 
cia” haa aug and daubers, Whittemore ii srettan ates 8 Se eee Le SEY IMCES salosd ot G31.00 altogether ey tour err Vises Gin, ce 
ros. & CO, saeiscaceascdnvaesavanvwenses 47,510 bid Owned by British Government ail the coupon NOW, before y agp eee See See 
be apie leather, Manier, Dunbar & Co.. 47,429 | | 9, SISTINE MADONNA . By Rephae/ or Roem te ae it. Tee ee eee S oem uae cottfactery, wll 
oes, leather and canvas, Lindner Shoe Co. 47,464 a4 Royal Gallery, Dresden i ; ————ree ee ee ee Oe Sah en ee 
; Silverware, table, Towle Manufacturing Co.. 47,551 ; XA ART COLLECTORS’ SOCIETY © of. ton PRES. 

Tr 11 or = Skin cleanser and healer, Columbia Shoe 2291 Broadway New York Name rrasiare ss -e0em ences evrenes sennseies 
Soa wer AOD Wy = Tirewsing CO. 2 ss0e does bape gis oon eR Saas 47,450 Ad dt eetnmmmanptinnes +0: ssi missin essthn Kia 
——* — ; Ye Soap, McCaw Manufacturing Co............. 47,525 «i, Am., Nov. 19, 1905 
— —— = : Soles or taps for shoes, leather, Daniel ' 

_ - ig se Pores Ch. wea cae iss oe Me ww oe Kees Bh as 47,421 

THREE TRAIN LOADS OF ARMY GOODS . ; ‘ , 

Sold to Francis Bannerman, 501 Broadway, N. Y. ia ol cmc ; and. hacleewoues eran 47,505 desiring to fit themselves for better paying positions should send for 200-page handbook (F REE) 
Tents, all sizes, .... $1.90 up. Holsters,........: 30.10 x CHAN ICA describing our Mechanical Drawing course, and over 60 other courses, includ dire 
Nem Patt, »»scxs 020 Nace Haw .. ses "10 Stone, construction and building, C. M. Mechanieal, & TeCiwh E ’ ing Elee 
Haveraatks, cs ccee «10 Carbines, . 0... eee 1.00 up. (oa: rn rr rere ree errr 47,542 et pralting, Tele bony, Textiles EMEMie ering, Architecture, Struc- 
Revolvers, ...... -50up. Muskets, .......- 1.60 up. | Sugar, Postum Cereal! (6, cacvarccravsasders 47,531 DRAFTSS?I1 E N a " sa 4 a can 
aeerd Bayonets, ... oe hae nonin dap ee Sh BE oe nin ready-made, Goldsmith Joseph Feiss 47.588 American School of Correspondence Chicago, Ill 

Jes, coe eee edoup. Canteens, «sss eee om Sete ROS STOR HSCRLE ES WHS Sse GOS Se HS & Ra's 7 9 9 e 
‘aa New Unifon bers pl eal py Ee o Syrup, vegetable, cane, and fruit, Chicago ——— 
Det ee igs eyout ae en gece). oth ~ Weegee cme en gc oe xan Sieoe NOTICE TO CONTRACTORS. 

176-PaGE ILLUSTRATED CaTALOGUE MaIvep. I2c. peers ee ACNIICY iba tea ac caaea aden . EALED P 

Lee ieee ea cr nenuleed for storage. | Tea, Milliken, Tomlinson Co.......+.+- wi a7s2s| EE XY PERT WAN ee ee Sa erate dau eae ope 
Tobacco, chewing. Gilbert Sons & Co..... wee 47,423 70H. P. horizontal tubular } ile, Th -F. and one 
——————— | Tobacco, plug, Monarch Tobacco Works.... 47,544 . . Seite E ular boilers, at the Hudson River 
| Tobacco, smoking, Ryan-Hampton Tobacco = By Banking House ap fe duck e Mon the ena day. Af November, 1905, 
CO. es oes a wd hoe S84 4S OS ARS EE Ee a 47,461 4 by the State Commission in Lunacy at the Capitol. 
Turpentine, spirits of, H. J. Hayne......... 47,521| @ : Albany, N, Y., when the bids will be opened and read 

beacea gMeene e and gastinines suits, ja oe to make reports on Street Railway, eee 
Cooper Manufacturing Co. ........00-06. P : : : rawings and specifications may be consulted and 
e # Ue, Varnishes und stains, Copaline Manufactur- Electric Light and Power proper- blank forms of proposal obtained at the Hudson River 
Manufactory Established 1761 Le ing Ce. dave wae Beas eee nes ad saa plats ties. Address, giving age, educa- ae 5 ital. Bone eee ee Mo ir by aplication 

ie : ” shine Se i a BL se we eieces Oa F * ‘ ~ le eins, ate renitect, ls 

Lead-Colored Slate Pencils, Rubber Bands, Washing ae tndae suns Co. 47,526 tion (general and technical), previ- Albany, N. Y. paheidenumae mentees 

Erascrs, Inks, Penholders, Rulers, Water | watches Elgin National Watch Co......... 47,470 ous experience and salary expected. Contracts will be awarded to the lowest responsible 

Colors, Pay yeaa a dc: ules. Watches and clocks, Robt. HU. Ingersoll & : FINANCIER. B N York vag ka ee praners hls the bide pxered the seria 

or descriptive Circular S. fis penaseee ars Ded inn aene Ree 47,471 NAL » DOX 271, NEW XOTK. available therefor, in which case the right to 
sage eo eest 230 Street. Sew ere Y.| Watches, watchcases, and watch movements, per Preece tae ea Sie McGARR, Sec’y 
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Lake Knitting Works ........++.++.+..- 1,479 Se eee reed gee gee plain a. pee 
Standard Portable Shower fer portable "| Gnd fies. Send fog Bootler No;s. nose Perms | AGENTS REAP QUICK HARVEST 
fiige OG. so nan he on ys eee od Hed aero asa ee ees 1,480 A. NACKE & SON, 236-428. 9th 8t., Philadelphia, Pa. 85-00 a Any and upmard selling FORD'S ALL 
Trave Marks “Thayer's Quinine Shampoo,’’ for hair in- ‘ plied to doors co lowe Rear arenni asily ap- 
DESIGNS vigorator, Federal Lithograph Co. ....... 1,477 ples and terms FREE. eauces coal bills. Sam- 
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Wright Co. 21... cece cece cence ee eeees . 1,476 & ORKS CLEVE! abe 0. We manufacture METAL SPE- 


; invention is probably patentable. Communica- 

tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for cing 8 geen 

| Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific Americatt. 


A handsomely illustrated weekly. largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $ d by all newsdealers. 


MUNN & Co, 2°12ronmay, New 


Brench Office, 626 ¥ S8t.. Washington, #9 





A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
pay Address Munn & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and “further particulars 
address Munn & Co., 361 Broadway, New York. 








6 
Experimental & Model Work 
Cir. & advice free. Wm.Gardam & Son.45-51 Rose 8t,N.Y 
G ; NS F i G garden to grow hundreds of 
dollars worth annually. Roots 


for sale. Plant now. Literature free. Write today. 
BUCKINGHAM’S GINSENG GARDEN, 
Dept. 4, Zanesville, Ohio 


The money making crop. 
Easily grown. Room in your 


CIALTIES of all kinds, to order; 
largest eqalpnren lowest pric- 


NVENTORS isons 


model for )ow estimate and best expert advice 


THE EAGLE TOOL CO., Dept. A, Cinefnnatl, 0. 


TYPEWRITERS waves 








" All the Standard machines SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS’ PRICES, 
Shipped with privilege of examination. Send for Cat. 


Typewriter Emporium, 203 LaSalle St., Chicago 





412 Scientific American NoveMBER 18, 1905. 


Largest % High Head om 


New York ee oa as OR OF ACCIDENT 
Belting & Packing Co. Ltd. AIEHLE Fa Series Turbine Pump easy, 
Manufacturers of high grade Rubber yah Fe Ma So pt min the World 


, , , tel Aa og ; acity 10,000 gallons per minute. Total lift 5*) feet used 
Belting, Diaphragms, Dredging Sleeves, ‘ J Seppetty ee sees an an largest, placer mines in the 

. ‘ ‘ ‘ Led j 7 a. } t NOAA. 
Emery Wheels; Air Brake, Steam, world. See Scientific American, August 19, >». Catalog 
Suction and Garden Hose, etc., Mats, 


Byron Jackson Machine Works, San Francisco, Cal., U.S.A. 

Matting, Interlocking Rubber Tiling. a purely vegetable oil soap, containing 
y lded ? no lye, but cleaning by tne penetrating 

Also manufacturers of moulded and g nature of its oils. Good for engineers, 

; , inti electricians, chemists, etc., it thor- 
special rubber goods of every description. oughly removes all stains, such as rust, grease and 0‘), either from the hands or clothing, without 


Wrecks Aetna injuring in the slightest. Also unsurpassed asa Drilling Soap. Has no equal for automobiles. 
rile for CaALALOS UE, For cleaning floors and walls, especially hard wood, itis invaluable. Has no equal for automobiles. 
Does not injure the polish, but adds to the lustre. If your dealer does not keep it, send us his name 


91-93 Chambers St. : New York and address and we will send you asample can free. Special attention given to Export orders. 
2 pee ELITE 7 ~-| HOFFHEIMER SOAP CoO., 169 E. Jackson Boulevard, CHICAGO 


To INVESTIG ATE Eastern Office, No. 1 Madison Square, NEW YORK. Renshaw Bldg., PITTSBURG, PA. 
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Jackson’s Series S-step Turbine Pump 












Case 


Do you know how to 
treat a cut ora bruise, 
or how to relieve a 
painful scald? Have 









5.2 The mechanically correct ou the appliances 
— Fp DURYEA, invariably is y eure 
> ef — J é an’ ? 
. “ee — to purchase. Duryeas and remedies at hand? Are they pure and antiseptic ? 


are different is the reason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 
for leaflet it Tells the 
— Reason Why. 


THE U. S. EMERGENCY CASE 


contains 18 articles, including bandages, dressings, oint- 
ments, plasters, absorbent cotton, scissors, First Aid 
Handbook, etc,, all in a compact metal case, and the 
price is ONE DOLLAR, express prepaid. 

If after examination you are not entirely satisfied, 
we will cheerfully refund the money. 


Large Size, for Workshops, Offices, Mills, etc., $3.50 


requires 40 to 50% less gasoline than other cars U. Ss. EMERGENCY CASE CO. 


110 mil f 5 Weaver Building, Utica, N. Y. 
< 7, > bag pe riser grades, from Los Angeles to Santa Barbara, Cal., HATCH & BRITTIN, Inc., General Sales Agents 
aZ of gasoline, is the Rambler Record. The three other cars with 1101 Flatiron Building. New York 
perfect scores used 916, 1014 and 12 gallons respectively. | ; a ee P ; = at : Aad si ast i 
A practical demonstration at any Rambler agency of Rambler ease of control, ok. a a aR appre 
simplicity and reliability of mechanism, slight cost of fueland maintenance, will prove 
to you that the Rambler is the car for you to buy. 
Surrey, Type One, illustrated below, complete with lamps, horn, tools, etc., 
$1,200.00. Cape top $100.00 extra. Write forcatalogue illustrating and describing six 
different models from $650.00 to $3,000.00. A 


Thos. B. Jeffery @ Company, 


Main Office and Factory, Kenosha, Wisconsin, U. S. A. 
BRANCHES; 
Boston, 145 Columbus Ave.; Chicago, 302-304 
Wabash Ave.; Philadelphia, 242 N. Broad St.; 
Milwaukee, 457-459 Broadway; New York 
Agency, 134 W. 38th St. Agencies 
in other leading cities. 





DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 
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Stationaries, Portables, Hoisters. Pump- 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 


Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs, 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





1 Ail varieties atiowest prices. Best Raltiroad 
Track and Wagon or Stock Scales made. 

Also 1000 useful articies, including Safes, 

Sewing \iachines, Bicycies, Tools. etc. save 

Money. Lists Free. CHICAGO SCALE CO.,, Chicago, Lil. 





TO PROVE that Daus’ “Tip Top” is 
the best and simplest device for making 
100 copies from pen-written and 50 
eopies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten (10) 
day®’ trial. 

Price &7.50 leas 9 

trade discount of Net 
838% per cent, or 


The Felix A. B. Daus Duplicator Co., Daus Bldg, 111 John 8t., New York 


CRUDE ASBESTOS 


DIRECT FROM MINES 


PREPARED RK. H. MARTIN, 


ASBESTOS FIBRE] orrice, st. PAUL BUILDING 
for Manufacturers use }- 9390 B’way, New York. 


. 
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APPEAL TO YOUR SENSE AND 
YOUR SENSES 
Letters written upon the Smith Premier 
always present a sightly appearance, 
because of faultless alignment and 


clean type-impression—due to me- 
chanical accuracy. 














Branch Stores Everyw here 





M Stereopticons and Moving Picture Machines 
—all sizes, all prices. iews illustrating 
timely subjects. Fine thing for Church and Home | 
Entertainments. Men withsmall capital makemoney 
giving public exhibitions. Illustrated catalogue free. 


SEE HOW EASY IT IS]| McALLISTER, 29 NOES; SPT oe. 


* to clean your auto or carriage with the 
; IDEAL CARRIAGE WASHER 


m=, No Splashing. No Cold Hands, Saves 40 Per é h p f m 
Cent. Water. Saves 60 Per Cent. Labor. Impossible Cap ower ro erosene 


| to Scratch or Injure the Finest Finish. Ke+eps the 
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Economical Power 


In sending out their last specifications for 
gasoline engines for West Point, the U.S. 
War Department required them “to be 


Olds Engines or equal.”? This speaks vol- 


umes for our engines. It means they excel all 
others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
and are so simply and perfectly made thatit re- 
quires no experience to run them, and 


Repairs Practically Cost Nothing. 


Send for acatalogue of our Wizard Engine, 2 
to 8 H. P. (sparkignition system,same as in 
the famous Oldsmobile)the most econom- 
ical small power engine made; fitted 
with either pump-jack or direct con- 
nected pump;orour general cata- 
logue showing al] sizes. 


Olds Gasoline Engine Works, 
Lansing, Mich. 
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Varnish Glossy and Bright. 
Price, delivered, is #8.00 each. SAFE, SIMPLE, VALVELESS 
Send to-day. You will need it to-morrow. AND RELIABLE 


IDEAL CARRIAGE WASHER CO. 


445 tienex GE, Mechester. KY. | Universal Kerosene Engine. 










Automatic in operation, easily start- 
En | CF, AN aw -pc Phc at a com- 

y, Pew paratively high rate of speed ata cost 
SOPPOSOOOOOO OOOOH OOO OOOO SOO of less than one pint of kerosene oil 
per actual horse power hour. Praised 
wherever used. Highest efficiency at 
lowest cost. For prices and terms 
address 


$ UNIVERSAL KEROSENE ENGINE Co. 


sg 
D4 COMBINATION SCREW DRIVERS 6, 8 and 10-First St. New York City 


© Complete, with three screw driver tips and three brad awls, $1.50 © ~ 


Send for particulars. Catalogue No. 17 B of Fine Tools free. 6 
THE L. 8. STARRETT CO., Athol, Mass., U.S.A s Vapor 

$ 2 THE Nulite {*2°s Lamps 

For Home, Store and Street 


SSPSPPISGIIGGIGIOGOGOGGGIIGSHSSSS 
We also manufacture Table Lamps, 


Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exclusive territory to good agents, (4 Write for 
catalogue and prices. 


Chicano Solar Light C4, Dept G, Chicago New York Agents, R. H. Devo & Co., Binghamton, N. Y. Spectaclesand 


Eveglasses 






















tt WONDER ALTERNATOR 


SOMETHING NEW 
Just what you’ve been looking for 
Only small combined alternating and direct 
current generitor imanufactured. The most 
interesting and useful picce of electrical appa- 
ratus ever offered. Can also be operated effi- 
ciently as a meter. Wound for any voltage 
upto 10, Weizht 4!4 lbs. Send for descrip- 
tive circulars, Agents wanted. 
THE R. M. CORNWELL CO. 

406 8. Salina St., Syracuse, N. Y. 


©OOOOO 











( Trade- Mark. ) 
Heaviest oily grain leather—tan col- 
ored. Watertight construction. Com- 
fortabie and nearly indestructible. £. 




















Send for pamphlet . » or showing Engrav- 
J. P. TWADDELL, ‘ s _ = ‘ agie aay PM iustzations ‘In Books . gre a superfluity where our lamps 
. > — ings, ts, Cuts, ’ 
1210-1212 Market St., Philadelphia Models and Specimens on the Screen without ere used, 
a previous preparation, brilliantly lighted and Portable, 100-candle power and 
6 in natural sileed. Send for circular. of. a ate a safe, : white, power- 
Ihe Most Modern Marine Motor Williams, Brown &. Earle Bp bet seatrligit wh 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. Hy No odor, oe &rease or 
having the most rapid speed and . ay SMOK eC. 
ta (a ~~ weighing Jeast per b. p- ad pos- ol Every lamp warranted. Costs 2c 
Fe geet teal m sessing the fewest parts is the Van ¢ r week, 
= se ON, Auken Motor. No vibration, AGENTS WANTED 


easy to operate, simple, reliable, 


clean. Great power. Perfect con- ol 
trol. Always ready. Every stroke ~ all DS TH 
cleans the cylinder. Seine ys meena ) 


VAN AUKEN-CLEVAUC CO. : : 
and I will ship C. O. D. to any railroad station in the U. S. 
Yonkers, N.Y., U.S.A. this fine Willard Steel Range Anyone can say they have 


te geen in gee ‘vice, a 1 will furnish a Re fets He 
nd leave rdie Ot. Atte UGni wanadinas nin vated, 
B : h g L b if you are satisfied in pict ie TN ey went $14.00and freight : 3 INCREASE YOUR IN COM E 
Microsc ra es 


and you become the possessor of the best range in the world : . 1 
for the money. The range has six 8-inch lids; 18-inch oven; By Owning a 7 roductas pincer . 
15-gallon reservoir; large warming closet; top cooking ser- Our new illustrated book tells all about pineapples, 
vice 30x34 ins. Guaranteed to reach you in perfect order. their eulture, their agricultural importance, their 
Shipping weight, 400 lbs. Thousands in use and every one of value-as a product, the cost of the 
them giving satisfaction. Write for full description and production as compared with the 
This isan invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leadin 
laboratories everywhere and by individua 
workers who know the best. 


testimonials. average price, where they are 
Bausch & Lomb Optical Co. 


own to the best advantage, how 
WM. G. WILLARD 
MANUFACTURERS 


ong it takes to grow and market 
No. 12 WILLARD RUILDING 
316-320 CHESTNUT STREET ST. LOUIS, MO 
ROCHESTER, N.Y. 


a crop—and, most interesting of 
all, how Americans of modest 
NEW YORK CHICAGO BOSTON 
SAN FRANCISCO FRANKFORT A-M GERMANY 


EVERYWHERE. 
The BEST LIGHT CO. 


Owners of Original 
Patents. 
. 87 E. 6th St., Canton, O. 






















means are, without interference 
with their present occupation or 
business, engaging in the culture 
of pineapples and finding it high] 
rofitable. We will send this 
REE to any man or woman who 
: takes a serious interest in agricul- 
Wiebe a) ture along modern lines. 
\ ree LA FORTUNA FRUIT CO, 
4 ee, Oe Metropolitan Bldg., New York 


> %. 
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We have complete YOUR OWN T . 

Outfits for. ... ELEC RIC LIGHTS | 
Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material: practical. 
So simple no electrician pe ired. Light All the Time, 
as storage battery included, Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over too different outfits, address 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 
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S$ TOOLS &CYCLES 


C.H.BESLY&CO.CHICAGOILLUSA 
15 to 21 South Clinton Street. 





